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UNCLASSFIED

( PROGRAM ELEMENT DESCRIPTIVE SUMMARIES
INTRODUCTION AND EXPLANATION OF CONTENTS

1. Genral. This section has been prepared for the porpose of providing Information concerning the US Army Research, Developmenprt, Test and
Evaluation Program. The Descriptive Summaries provide narrative information on all RDTE program elements end prajects. A Test and Evaluation
Section ts provided for all major weapon systemi (Idendtied by asterisks In the Table of Contents). This Information suppierments the testimony given
by US Anmiy wftnesses.

2. Compairlson ef FY 1982 arid 1963 Dats. A direct comparison of FY 1962 end 1983 data In the Program Element Descriptiv Summaries dated
February 1982 will reveal sme differnce. Speoki explanations are set focrth in the appopriate descriptive summules, however most of the differ-
ences are attributable to the following factors:

a. FY 1983 reductions as a result of Congressional action on the appropriation.

b. FY 1982 funding changes subsequent to October 1, 1961, including RDTE ReprograiAn Actions.

c. Restructure of FY 1962 aid FY 1963 dat to bring It into alignmenit with the program structure for FY 1964.

3. Reb"aeIeblp of FY 1964 Budget Strueture I* Uns FY M3S Budget Approved by Cenueoe. Tils paarp provides a lNst of program elemnt
which were not contained In the FY 1963 RDTE budget approved by Congree.

IN Own Elemur Rema

Budget As~ft 1. Teeleeloeg lame

62728A Exploratory Application of High Newr p aq - to develop technologies to imiprove capablites of the light forces i
*Technology 00 1901 anid bsyond.

Budget AelvIty L. Advanced Teebselegy Develegmend

03220A Advanoed Rolororal Technology Now propr. to das at m' oug roraf technology prior to enginering
inteallor om -M

63314A Highi Energy Laser Coniponent Now program to dsvelep loser snpeAlteI noloine

IV



Program WEmmrt (Coeatsned Ae~m
6M67A Advanced Propellant/Launch Systemn Now proWm to develop advanced liqu0 propellant technlogy demonstrators.

Munitions

63756A Advanced Software Technolog New progrm to develop embedded computer softwae.

6375FIA Artificial lntellgence/Robot New progrm to ex~ploit advantage offered by Artoific mntelPgenc and Robotics
Demnonstration term noMlI&e

mige Aett & Strateg Pregruns

33152A WWMCCS Infomin system Now Ioint prcor for WWMCCS Aop system redesign and replacement.

Budget AetvtY 4. Taetea Pregruai

23741A Produict IMPre Vulcan Air Defense Res~r of product hImprovemtent program las funded I FY 1961.
System

23744A Aircraft Modification New Pro. to provide for preplenne product Witirovement of adtn helicop-
tam~

63316A Advaniced Rocket Contro System New pogram ontnt Is SECRET OLwmledD atin - Special Acomn

63741A 
Requird"

63741A Metorologic EquOMet Dvelopmen New pregran for Advaned Develpmnt of gobal ositg syte anW emt
sensor for tectce- weal systems tr

63767A Comba Service Support Control System NeW program to develop capacity to proosm anqd W"~yz dea in -Lipp n of ad-
ministrative and logitc upr functions and to shae t~ dat with othe con-
trel steos

64804A Mobility Now program to develop a rplacemen medium tuck.

64722A Education and Trsiriln Systems New program to develo dmeats of prototype b t method and de-

4. aseelfesuN. Claseifled intormation Is Identified by us of brackebsC I The abbreviation OADR used In the olmselicatlon block througou
t document masOdtgknatg w P na Nse~~On Rsqsk

I - KI
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UNWEDB

51 . Economdes, Eficienelem s a w smo fiproveeut.

. Value englneung projects resulted In avoidance savings of S12.8 milon which demonstrate how much higher the Army's budget plan would
have been wthut ttis economi ecsnc and mani g(Twt vIsprovee ne action.

b. Fast paybackc capital tools and equipment piurctyaed tinder the productivty capital Investment program resulte in evoidance savings of $12.9
millon which demonstrate how much higher the " Ty budget pl have been without this economies, efficiencies and manament imprxve-
ment action.
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(i TAMLEOF COMTNTSI
BUDGET ACTIVITY

PRIOGRAM ELEMENT

#1- TECHNOLOGY BASE

PE PROGRAM ELEMENT TITLE PAGE P1CW4EFRAME

61101lA In-House Labors"i Independent R esearch .................... 1
61 102A Defense Resarch Sciences .......................... 1-5
62105A Materilsi .................................... 1-29
6211 1A AtmoSPheI n vsMa i n WNSP FS............................
821 20A Nucler Weapons Effects. F ...... d........ c s....... 1-36
6MI0A Akcreft Weapons T e chooyn o l o gy...................... 1-40
62202A A~rcrft Avionics Technology .......................... 1-43
62209A Aeronatie Technology . .......................... 1-47
62210CA Aindrop Technology .............................. -53
62303A Missile Technology ............................... 16
62307A Laser Weapons Technology ........................... 0
62601A Tank and Automove Technology ........................ 3
6280CA Large Calbe and Nucler Annenwnt Technology ............... 147

*62617A Smal C~alind Fire Control Technology................................. 1-72
62618A Balicf Technolog .................................................... 1-75
82622A ii:::::Sie:iiins . ........................

62701A Commniiains, Technology .............................................. o4
62703A Combe Striino@6 Target Acquisition endl Idsniflostion ..................... 1-1
62704A Miltary E nenetal 01"ul Oeaopmaent................................ 1-66
62705A Elall end Electronic Devices......................................... 1-911
62706A Chernical Biological Dnse and Gera Inveellgallone ...................... 1-101
62707A Maping~ and Geodesy ................................................. 1-107

02 09 ig tViio nv agelrm.................................1-1
62715A Tao"cal Bnoi Winters Technology.................................... 1-114

I a



UNCLASSIFIED

TABLE O)F CONTENTS - Continued

BUDGET ACTIVITY
PROGRAM ELEMENT

VOwwM I
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8271iSA R~ma Factors Engi-4sering System Development........................... 1-118
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62720A Envionmental Quality Technology ........................................ 1-127
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62770A Military Disease Hazards Technology...................................... 1-166
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GM77A Systems Health Hazard Prevention Technology ............................. 1-176
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6331 02A Materials and Structures Advanced Develiopment............................ 1-184
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FY 1964 RDTE COGESINA ECRIPTIVE SUMMARY

( Programi Elemnent #01101A TRW.: hI-ousei Leratin I lo Ispeoin Research OLIN)

DOD Mission Area: #510 - Omisnee Reesae Budget AcW.ty #11 - Teclheelogyr Ilrn

A. (U) RESOURCS (PROJCT LISITING): (S In Thousands)

Total
Pret IFY 1962 IFT 1963 IFT 1664 I 1665 Aditional Eath-,tedA
Number, TNile Actin Esthuets Estimate Esate to Completdon cost

TOTAL FOR PROGRAM ELEMENT 21529 21902 22251 2596 Contliing Not Applicable
A91A In-House Laboratory - Material IDevelop-

mnent A Readinsss Commend 16140 1606 16154 18672 Continuing Not Applicable
A91 B In-Hous Laboratory - Army Research

Ins~tit for the Behavioral and Social Scl-
aloes 453 407 486 541 Conthing Not Applicable

AgIC In-House Laboratory - Meical Research
& Development! Command 3650 3865 3763 430 Carltulng Not Applicable( A9lO In-House Laboratory - Corps of Engi-

ees1266 1794 1868 2177 Continuing No Applicable

E. MU BRMW DESCRIPTION OF ELEMENT AMW MIINON HUD- This progeam providls Army ROTE activity directors the oppoirtunity to promnote
highly prornising and Innovative rsemch willou having to acquire prior or formal approval and subsequent fundin. It Is one of seveal amsure
used to foster creatty strengthen sekic and sngineering com peInce. id scien11fi and technical personnel recrulitn and retention, and
faciltate comrnunloation anW Interacmon witi the scietifc comuit through original workc relevant to assigned miatry m1ssions The progran
provides mhe resowose whiereby hlgh-dsit Idea With high pmtnta payoff respordig to new technical AhsNosnge can be pursued It serves as a
wellspring for Innovative and hinlsinstive idems, of which mhe more promisin mdlln9- progresm into dsvelopmernt program as ws me case for
electa-optics used in mhe view of night sight and crew-served weapons. Funds are allcatd to directors of partIcIpaing laboratories by mhe Assib-
tant Secretary of me Armny (Research, Devslopment end Acquisition) and are not subjectl to reallocation by Intervening echelons. This allocation is
based on a review of mhe us of funds and of mhe accomplishmnt during mhe prece din fiscal year.

COMI
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UNCLASSIFID

Program Element. #61101A Tite: In-House Laboratory hndep-e-de Research OIUR))

DOD Mission Area: #510 - Doftens Resarc Budget ActWty #11 - Tsehnelegy klas

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMM111111ARY. ($ In Thousands)

Total
Additional Estimated

FY 166 FY 1968 FY 1964 to Completion cost

RDTE
Funds (curret requirements) 21529 21902 22251 Contiug Not Applicabl
Funds (as shown in FY 1963 submIssion) 21506 21902 24611 ContRuin Not Applicable

The Increase of $23,000 In FY 1962 funding level is a result of reprograming to afford the Army Test and Evaluation Command an opportunity toJexplore uniqlue teat instrumentation approaches. The decrease in FY 1964 is due to a reduced growth In the overall basic research program.

D. (U) OTHER APPROPRIATION PUNDS ($ In Thousands) Not Applicable.)

E. MU RELATED ACTIVITES The Navy and Air Force have similar program Coordination Is accomplished and duplication avoide through
scientific: syrnposia, literature reviews, exchange of research and technology resumes, Department of Defense topical reviews, and through reports
tanaitte by the Defense Technical Information Center. There is no duplication of these programs within the Ary or the Departmnt of Defense.

F. (U) WONK PERFORMED BY: In-house Laboratory Independent Research (IUR) is performed In 37 Army ROTE activtles (US Army Mateia
Developmient and Readiness Commarnd-24; US Army Medical Research and Development Command-8; Corps of Engineers-4; and Deputy Chief
of Staff icr Personnel-i). In FY 1982 the allocations for these activities range fronm 235,000 to 82.000.000 while In FY 1963 the allocalons are
85W,000$2,300,000.

M. (U) PROJECTS LESS THAN $10 MILLON IN PY 19"-z

1. (U) Osnerak ILIR projects are annually reviewed for intNvativeness of the research efforts. relevance to the Laboratory mission. and imepor-
tance of accomplishments during the year of review. At the end of FY 1962, a review paeal consIstng of select wmebr of the Board of Army
Science and Technology of the National Resarch Council evaluated ever 360 prolscta spanning a broad scientIP range from medicine, through moat
branches of science and engineeftn to tengV and personinel research and made a reconunendelon to the Assistant Secretary of the Army (Re-
search, Development and Acquisition (ASA(RDA)) about the reativea mwrt of each Laborat~oreft. Based on the rooomme..,.., the
ASA(RDA) allocated new fundin for the suhaequsnt fiscal year (FY 196). Dlreoewof Irmilvidual activity lWhoratiesW then assign funds to both new
and continuingprmisin work units (tasks). The freedom from a rigidly struolursd prograni and the resulting autonomy at the activity level perits the
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( Proar etmet *SIW1A Tite: tn~louse Labeoatory Iepsnd e sswel OM.I)

IDOD Mission Area: #510 Defense ResereII Budge Ac*W.y #I - Technollog Bow.

directors to etfectvay utile thei IUFI fun&s The M"hl successfu prpaM Will contie with the current objective of addressing hi-techolog
leveraige areas In FY 1064.

2. MU A919 - Wileame Lob r pyAnn Reeme kielut for ghe Uehea t oW SSlenom This projec sefs to increase
fte capablt and speriance ot ite Amnys behavlorial and social science InvestIgations. in PY 1968. eigh Inividual tasks were supporte with
significant findlings in the configuation of processed data and battlfold Information to enhaence ft utiiy of ombat Visuial comnputer displays.

3. MU A91C - W~leue'==~. ?dws de-l ReserCh aMW Devsllepnten Commnt This projWe at 1%ici teunique concmt and oW
portunitie afforded by promising areas of scinc Itea will affect Army preparedness In the mnedical ara In FY 1962, 06 indiidua tasks wer
supported with significant progress in hlgh-hmrd vital investigatins, containment of leha bacteria organism, and the physiology of aut combat:

(4.U QA A90 efkM O sey-O of @ EngWners InvesWIgtons in t ~rjc resonded to the adaptation of emnerging scietifi

aredithe ian -LW fth three pojesb ac e Inobt opaffh G.d qnwm In 196 1the 4S Army " MaeiDvlopmen adsdw eadies w ommn
condued 6 surouninso widrths rloecn theW aclentiti adre*o rbiooy.ces W eletrnicsI geoeence. i matrils, mth eai cs.adphyics

K . ( U) ProAC s. VER 10 WLMMius W F tr 19t" u

(1) (U) Fy 1962 Aeepsnst The evaAfton conducted by the previously descrtbe review process Identid 36 work unit areas
Of alPiiaWt acccrpbhmt mateia and mechais. mobility, squiment and missile range Instunwetelon. Selected accomplIshmentis from
among thee woeo eam (1) surface mod*caio of Keviar fibers; (2) ceranlo-lnad gun bar*el; (3) hrysteret heating of comnpoelte/slastomner mnaterials
for tan "k aj roo wt*a'K (4) &uIntOfOu operatio Of 4149r101 physiascurit *Wu~mnt (5) low-temperaUe oxidation for use in analyzing

UNMMII-a
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UNCLASS WE

Program Element #61101A Title. Win-ouse Laboratoy n dode- Researc (I UR))

D00 Mission Area: #510 - Dae e s e arch Budget ActWty #1 - Teolineleg 11111

fuel quality (6) camourflage pattern production and rader absorption techniue; and (7 test Instrumentation enhancements of automated reading of
vkdeotape, detection of no-contrast targets, and optical testing analysis.

(2) MU FY 193 Piolpan- tThe research program will be based upon the end-ol-flecal-year review ratings which best match the re-
search interests and capebillles of the in-ous staff. The prograni Is sponsored by the Assistant Secretary of the Army for Research, Developmnent
and Acquisition.

(3) MU IFY 1964 Planned Progran and Bombs for Budget Yew Request: The planned programi will be based upon succesfl utiaR-
tion of prior year resources in accordance with previously descried oboectives.

(4) MU Program to Coipileon This is a continuing program woe objeciv is to afford mawdmu flauibility at the Iaboratory direc-
tores level for improving the quality of the Armyl laboratory by Inspiring innovative and bright ideas and for attracting mid retanin top young cInt
and engineers.

LMMARIIE



Y1964 RIME CONORESWOM4L DESCRIPTIVE SUMMARY

Prog'am Elemnet 61102A Tile.: ense Reesre Solerwe

DOD Misn Ares: #510 - Defes Uesasch Budget Act*t * I - Teoluieleg Bas

A. MU RESOURCES (PROJECT USTIS): ($ In Thousands)

Totl
Project PT 1"a FY 1Ion FY 154 FY 1WS Additional EsI"atI
Number Tit Actua Estimate Estimate Estimat to Cpmplstlon cost

TOTAL FOR PROGRAM ELEMENT 157668 180600 199156 214134 Oontg Not Applicable
AF22 Research in Vehicular Mobility 820 1440 1474 1446 Con*tnug Not Applicable
AH40 Signa Wara Research - 0- 195 458 741 Continuin Not Applicable
AH42 Research in Materials and Mechanics 2650 2965 2799 2830 Continuing i Not Applicable
AH43 Research in Ballistics 6630 575 6164 6665 Contiuin Not Applicable
AH44 Research i Electronics, Sensors, and

Sina roesig2580 2 199 2068 2281 Continuin Not Applcabl
AW Air Mobility Research 6444 7640 7602 8740 Continuin Not Applicable(AH46 Research i Combat Survelilance anid

Targe Acquisition 70 70 275 289 Contiu*n Not Applicable
AH47 Electronic Devices Research 2384 2650 3806 4011 Continukng Not Applicable
Ak148 Communication Research 1475 2450 3938 532 Continuingp Not Applicable
AH49 Research in Missile and High-Energy La-

smr 3309 4265 4619 4763 Continufng Not Applicble
AH6I Combat Supor Research 1142 1340 1577 1558 Contiun Not Applicable
AH5S2 Suppor of Equipmen for individual Sol-

dier 2366 2125 2562 2833 ConWtin Not Applicable
SH57 Research I Scientiflic Problems with Mlli-

tay Applications 57519 65905 73379 76448 Con*tnug Not Applicabl
AHIS Research i Large Caliber Armaments 5527 5890 5574 6876 Cont*nuin Not Applicable
AH61 Research i Fire Control and Small Cali-

ber Armament 1334 2185 2118 292 Contiu"n Not Applicable
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Program Element. 61102A Title: Defens Reearch Sciences

DOD Mission Area: #510 - Defense Research Budget Activity: #1 - Technolg Duse

Project FY 1962 FY 1063 FY 1994 FY 1965 Additiona Estimated
Number Titl Actua Esthete Estimate Estimate to Comleio cost

AH63 Research in Electonic Warfare 880 440 538 746 Contiruing Not Applicable
AH168 Processes In Pollution Abatement 363 400 373 390 Continuing Not Applicable
9S04 Identification and Health Effects of Miii-

tary Pollutants 401 493 685 654 Cont*nuin Not Applicable
8810 Research on Military Diseases. Injury

and Health Hazards 36290 42172 2790 31962 Continuing Not Applicable
98111 *Chemiical Warfare Effects and Anti-

dotes -0- - 0- 13156 11471 Continuing Not Applicable
8S12 "Science Base/Medical Defense

Against Biological Warfare - 0- - 0- 6762 7107 Continuing Not Applicable
AT22 Research in Seil and Rock Mechanics 674 895 1159 1253 C~rntiun Not Applicable
AT23 Basic Research In MIliar Construction 691 740 746 794 Con~tiun Not Applicable
AT24 Research in Snow, Ice, and Frozen

Ground 1826 2235 2810 2972 Con~tnug Not Applicable
A318 Night Vision and Electro-Optics Re-

Mearch 6706 8511 9472 10187 Continuing Not Applicable
852C Research In Geodetc, Geographic, and

Mapping Sclenices 1714 2370 2438 2548 Continuing Not Applicable
853A Research in Atmospheric Sciences 3430 4900 4526 4606 Continuin Not Applicable
A71A Research in Chemloal/Blologlcal War-

fare Defense 6M9 5075 48M 5660 Contiuin Not Applicable
B74A Research in Human Engineering 1738 2550 2500 2843 Continuing Not Applicabe
B74F Personnel, Performance and Training 2326 2645 2700 3161 Conitinuing Not Applce"

*Project was previously Inckldd in Project Number BSIO. it is now a separate project and addressed separaely in subparagaph H3 within Oft {
Csonal Dem" Summary.

1
-
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000 Mission Aret. *s 0 Defem~ 0sal lkadget Actk*y #1 - Todf~eg beet

"This prom!ec m a previously icluded i PRojiot Nmsbw 810. It I now a ampmrte project andaisd seperately in aftewapeph GIS ithl thi

a m. (Ii m mE DCRIlnm OF SLEDNT AND HUON N

1. On) Flesear pealmd under ti program I the phWlos. blologlol~sdicel orgwieeIng environmetafL and behaviorwloiml science
h-1 w - now p6111r, f at sclince adology leedig to irwiprovsed Army oepluAs "n pro*Engm soltons to Idehle Anuy problem Each

* projct is associated v~th a perlouAw Anwf ifssion The redo progra responds to highest priority minion, was dellolencles mid cephility
rsqukenents as foruialid i Vie AMW Ai-Land Battle 2000 opemlorigl ooop This progrm sismwnt Is the foundtiori for hiveetnin hifuure
m Owlsl dsvelopmsnts mid ampb pM wt -ssdI TV* propm provides pildenos, and, cadershV for the clv~i sector to, develop neead!ed eclo-
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cador, andW Itellgence (3) self-cortalned munlftons; (4) soldler-mechins Whm o and (6) blotechnology. These Ofi tme weas undens. our km*ee
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I M U Redocfioni tse pgs p agam wi be dbtetd i w ,uuIano- w~ a tsmlpy of pmIe NI I order a fible. - irst or I i t( Wallriy we abidest of to ssc of druup on varous pals ari I Ime of It snwma epfm as nede Ito respond I* pomdl -InA d ON
nev genft Me, sou by reeseMin now mai . for amor, vaccine a&d W seac iga - IANleslou diseases of..mftiy h ipoltano.. resserch

i gm eommacy and penfor perbfMiaus VI"i led MIVAry iMOWe 1 oseet M aeed Ch ie epo ro0011 P rcs PIghN- and! Iewirg

doom



Programn Element 61102A Titim Defns Resac SOinces

DOO Mission Area: #510 - Des. Reasah Budget ActWt #1- Touimeleogy Base

lasers, stuctural mateWls huiman factor engineering. oou=M~k% concepts, noew high explaivs, advanced material for WWna processing and other
microglectrnica and Corps of Engineers programns on seismic acousti 014as111100111n and Boun wae" prpagation.

c. (U cOMPARISON WITH PY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estimated

PY 1962 PY 1363 PY 1964 to CwOmpeton cost

ROTE
Funds (curen requirements) 157669 180500 199156 Continuing Not Applicabl
Funds (as shown In FY 1963 euhmlealon) 156610 199921 21809 Continuing Not Applicabl

The Increase In FY 1962,$1,059.000, is a rmit' of reProgrAmning to inceas essaicd In the Identification protection, and decontamination against
Chernicsl/Blological Were agent and toxins The fundin decrease in FY 1963 Is a remtit of Congressional diection In the FY 1963 Appropriations
Act and the reprograming of funds for the High Techinology Light Miiion. The decresem In FY 1984 Is a resul of reprogralling to higher priority Army

D. U)OTHER APPROPHIATO FUNISM ($ In Thousandse) Not Applicable.(

E. U RELATED ACTINIUMES The Navy, Air Force, and other Daertment of Defense agsncle National Aeronatcs and Space Administration
National Academy of Sciences/National Academy of EnginierINalilonal Research Council; National Science Foundation; Department of the Interior
Departmtent of Ensrgy National Burfeau of Standards; other Government agencies; government agencies of allied nations; and the Industrial and
academic community sponsor reled research in areas of this program. Coordnation to eliminatle dtiplication Is accomplished by t-Service topical
reviews; exchange of progrssreport arnd technical repors inter-Servios/agency Elsmn and formal national and International meetings and sympo)-
sia. Informal coordiation occurs through: visit to governental, indlustil, . nd academic laboratories and Installations; review of the scientific liters-
lue; an d puhiloations of current research. The Army's Dese Research Sciences Program is incldd In the Trl-Service Technolog Coordinating

P. MU WORW PERFORMED BY- The reearch supprte under this programn Is perfiormed byS 35in-huse Armw laboratories and activities and by
academic Institullons. not-for-prolit org--nkations, andxm* inusrab oratories through ce Oacs

1.MThe laloratorlee/actitiee ieponelibis for conduclg elmnsof tws pmograir a se olos

1--



UNCLASSIFIED

Program Element *1102A Tdtle Defenise Reewwc Schices

DOD Mission Area: #610 - Deforme Reerch Budget Activity~ #11 - Technelegy Bams

a. (U) US Army Materiel Development and Readine Commaind:
AF22 - Tank-Automotive Command, Warren, Ml
AH40 - Signals Warfare Laboratory, Warrentoni, VA
AH42 - Materials and Mechanics Research Center, Watertow, MA
AH43 - Ballistic Research Laboratory, Aberdeen Proving Ground, MD
AH44 - Harry Diamond Laboratories, Adelpci, MD
AH45 - Aviation Research and Development Command, SIL Louis, MO
AH46 - Combat Surveilliance and Target Acquisition Laboratory, Fort Monmnouth, NJ
AH47 - Electronics Technology and Devices Laboratory, Fort Monmouth, NJ
AH48 - Communications and Electronics Command, Fort Monmouth, NJ
A1449 - Missile Command, Redstone Arsenal, AL
AHSI - Mobility Equpment Research and Development Command. Fort Belvoi, VA
AH52 - Natickc Research and Development Command, Natick. MA
AH6O - Large Calibe Weapon Systemes Laboratory Dover. NJ
AHSI - Fire Control and Small Caliber Weapon Systemse Laboratory, Dover NJ
AH63 - Electroni Warfare Laboratory, Fort Monmouth, NJ
AH68 - Tomdc and Hazardous Materials Agency, Aberdeen lProving Ground, MD
BIH57 - Armyl Research Office, Reeach Triangle Park, NCr
A318 - Night Vision and Electro-Opfice Laboratory, Forl Belvoir, VA
B53A - Atmospheric Sciencoes Laboratory, White Sands Missile Range, NM
A71A - Chemical Systems Laboratory, Aberdeen Proving Ground, MD
674A - Human Enginering Laboratory, Aberdeen Roving Ground, MD

b. (U) US Army Corps of Engineers
AT22 - Waterways Experiment Stalon, Vlcksbug MS
AT23 - Construion Engineering Reemch Laboratory, Urbana, IL
AT24 - Cold Regions Research and Engineering Laboratory, Hanover NH
852C - Engineer Topographi Laboratories, Fort Belvoir, VA

( c. ()US Army MIcaln Research and Develoment Commend:
BSIO/111 - Walter Read Army Inslimis of Reessih Washington DC
BSIO/1 1 - Letterman Army Institute of Reeach, Presidi of San Francisco, CA

--



UNCLASSIFED

Program Element 61 102A Title: Defenms Research Scikmces

DOD Mission Area: #510 - Defense Researeh Budget Activity. *1 - Technollgy Use.

BS04/12 - Medical Research Institute of Infectious Diseases, Fort Detrick, MD
BS04/10 - Medical Bioengineering Research and Development Laboratory, Fort Detrick, MD
BS10 - Institute of Surgical Research, Fort Sam Houston, TX
BS10 - Institute of Dental Research, Washington, DC
BS10 - Aeromedical Research Laboratory, Fort Rucker, AL
BS10 - Research Institute of Environmental Medicine, Natick, MA
BS11 - US Army Institute for Chemical Defense, Aberdeen Proving Ground, MD

d. (U) Office of The Deputy Chief of Staff for Personnel, HQDA:
B74F - US Army Research Institute for the Behavioral and Social Sciences, Alexandrla VA

2. (U) The top four schools supported under this program for FY 1982 were Massachusetts Institute of Technology, University of Wisconsin,
Stanford University, and Georgia Institute of Technology (each in excess of $2 million).

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: The 6.1 program objective consists of numerous work units each seeking to decrease
the vulnerability of the soldier to adverse organic battlefield hazards while improving the military weapon components and devices Into an integrated,
highly mobile, and lethal man-machine system configuration. The project summaries that follow and the ones In the following paragraph are dedicated
to achieving this objective.

1. (U) AF22 - Research In Vehicular Mebllty: The Tank-Automotive Commend Is the only DOD activity dedicated to the improvement of
combat/tactical vehicle performance, automotive engineerng, and related battlefield effectiveness. The understanding and application of central con-
trollers, turbomachinery, fuel injection systems, and high-temperature (ceramic) combustion surfaces are needed to produce the future populsion and
fuel-efficient diesel and gas-propelled vehicles. In FY 1982, outstanding accomplishments Included: (1) a fundamentl traction versus slip theowy was
s.,ccesstully modeled to enhance future computer design simulations; (2) a new methodology for conduc*n dynamic analysis of vehicle mechanics
was substantiated; and (3) a three-dimensional finite element analysls model of track pads was developed and validated. Primary FY 1963 efforts seek
to: (1) expand the traction versus slip model to a variety of soil environments; (2) establish a generalized rebltions* between rigid body and control
system servo-actuators; and (3) develop a theoretical control of altemate fuels needed for burst power diesel applications. FY 1984 efforts will
concentrate on vehicle engine and transmission problem areas to include: (1) adlebat engine m6trials and operai performance characterization;
(2) alternate fuels and injection techniques to extend fuel utilization; and (3) anallytical studies In power tain oupi advanced compression Ignition
modeling, and advanced engine concept analysis.

UNIASWIFIED
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UNCLASSIID

Program Element 61102A Tile: Defense lesserch Sences

DOD Mission Area. #510 - Defense Reearch Bude Actifty. #I - Tem gy Bes

2. (U) AH40 - Sgnls Warfare Reesrcih The Signals Warfare Laboratory is enteng its second yeV of research In electronic signal Mintelli-
gence source acquisition, identification, aid analyi. The program seeks to characterize our vulner ty to defection as well as our capability to
enhance antenna design and signal propagation demodulation, analysis, and fusion for subsequent interdiction. This program was a now start In FY
1983. Primarily FY 1963 efforts seek to (1) initiate an analysis of time delay estimation and interference oresalon correlation and algorithms and (2)
adapt digital processes for automated acquisltion, analysis, and demodulation of signals in a noisy tactcal environment FY 1964 efforts will conce t
trate on multisensor target location for the attenuated battlefield and signal cluttered environment, Increase antenna propagation performance through
improved resistance to enemy targeting and reducing multipath and other distortions.

3. (U) AH42 - Research In l sad Me1& hWI e The Materials an Mechanics Research Center uses microatructure and neutron
analysis and spectroscopy and chemical analysis in oonjunction with shock-Impact and failure degradation modeling to improve the likely utilization of
promising metallic, ceramic polyneic, and compo ite materials. Selected FY 1 62 accomplishment Inclded: (1) identification of s bendin as the
dominant failute mode associated with erosion subsequent to deep armor penetration. (2) characterization of Iwnplanted surfaces to evaluate
organic materials proposed as candidate decontaminations for equipent that has been exposed to -1' m 'ok agents; and (3) electrodepai-
bon of moybdenum and tantalum onto steel for improved gun tube wear ife. Primary FY 1963 efforts seek to: (1) enhance polymeric characterization
technqm for thermoplastics. (2) screen emerging materials for ballistic compression, and (3) study material fragmentation under shock-loading and
el platc fracture. FY 1964 effot will extend neutron radiography to realtime Imaging for falure analysis develop quanitative microstucture
characterization of materials, and concentrate on organic and metal matx composites for use as structural materials and materials for chemical and
bogc warfare protection.

4. (U) AH4 - Reeee hn h PAU.Uear The a sc Research Lboory onduc Scientific investigation in Wopuion, launch, flight, and
warhead dynamrns, and ballistic protecton using m aticr l analysis, atalislcs, and decision theory at" to the understanding of behavior small
arms ammunition to large mil and warheed weapon functioning. In FY 1962 substantdial progres was made in the folloWV: (1) formulating
multidimensional. mutpha interior ballistic simulation (2) detection of propeant combustions and (3) development of a scalng law to define
pressure versus time history for bore muzzle condins. Primary FY 1963 efforts seel to refine algorithms for tactical fire control systems to examn
theoretical approaches to nonconical collapse processes In shaped charge jet fonnmation; and to further deecribe the properties of KeAa fab and
radar-absoring coating effectiveness for subsequent simulation analysis. FY 1964 effort wll concentrate on the characterization of ignition and
ombustion properties of azdo-nftro compounds and other reducing agents on nltramine combustion and on blast refectons from weapon surfaces.
crew compartments, and blast shields to compute muzle blast adlacent to artllery weapons for all fing zones.

5. (U) A44 - e-merc Elseh enM , Sinal Prooeea The Harry Diamond Lanraies researd vl were recently
organized into live tschnical arsw (1) nea-mllime wave 9ouro s/omponenrmaterir, (2) radmlon Of wsts Ini mcroelectron; (3) II1,iic sanor/
signal processft (4) advanced signaliformaton processin; and (5) h-poW microwave sources/devices Significant FY 1962 aocomplilhmen s
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UNCLASSIFED

Program Elemnent: 61102A Title: Defense Rleseairch Sciences.

DO Misaion Area: *510 - Ostense Reerch Budget Acvt #1 - Technology ae

include: (1) production of first US near-millimetr wave oecillatlon; (2) formulated theoretical/computer-aided-desgn model of near-millimeter wave
conformal aray antenns; (3) produced an analytical model and experimental measurement of reflex triode and (4) discovered a new principle for
generating a continuouny liding Fast Fourier Transform (FF1) with analog hardware over wide bandwidths and large dynamic range. Primary FY 1983
efforts seek to evaluate orotron as a source for moderate-power radar applicanIons, Idemificaton of radiation effects in short channel metal-oxkle-
semiconductor devices due to hole trapping, interface state effects, and election injection, and models for suppression/compreslon of internal flow
fluctuations and noise phenomena In fluidic devices. FY 1984 efforts will focus upon the hardening of very high speed integrated circuits (VHSIC) to
intense nuclear weapons effects and Intense electromagnetic radiation, the expansion of theoretical/expedmental analysis and optimization of current-
ly available high-power microwave sources and devices and the characterization of information/signal fusion techniques.

6. (U) AH46 - Air MebityP eesaR--: The Aviation Reeeerch and Develpmnt Command supports remarch to expand the technoogies to
produce improvement in operational effectiveness, afety, survivability and reduced ife-cycle cost of Army aircraft Research is oriented toward
advanced rotor and fixed-wing aerodynamics, structures propulsion, matematical models, and avionics and is coordinated with the National Aeronau-
tics and Space Administration (NASA). Depertment of Transportation, and Department of Energy as well a the Departments of the Navy and Ai
Force to eliminate undeakale duplicaton. Significant FY 1962 accomplishmenta kclude. (1) tests of cylindrically contoured end walls for ipr
turtle efflole , (2) the refnment of a. composit matrial deign aplc to aicrf primay snicures to reuc woo an Inres cos
savngs; and (3) scaled-model measurements of rotor wake to provide a basis for develkping advanced analytical techniques to be used in subsequent

SstWit and radar cross-section Investigations. Primary FY 1963 efforts seek to: (1) vefy rotor wake theory and ssem the effect of desg varies
in reducing noise from rotor wake; (2) utilze NASA facilities to evaluate advanced combustor line cooling schemes; (3) examine thermolorming resins
to reduce composite component manufacturing oat, and (4) reduce the computational complexity associated with anlyzing malfunctioning systemsa
FY 1964 efforts wil focus on blade-vortex Interaction noise Wedcton, radial Aed flow turbine inveetlgaton; use of optical fibers to function as
airbome performance sensors for temperature, pressure, ma detic eld and the cheara tion of full-color cockpit de ys In high/low arment light
to enhance navigation.

II
7. (U) AN* - Reserhn CombMt urverne end Tget AequtiefN: The Coml Survalliance and Target Acq lition Labotory has

receny incresed Its reearch Inveetigation In rmoe senn Madfo caton of friend or foe, and pattem recognition of tat signatures. In FY 1962
significant progress we made in the collection and analym of radar-signature data for use in signal processing algorithms. FY I93 effot seek to
expand the vtration signature data bsas used with the Identification algeuI - arnd to initiatie an examination of the fessiblily of invemrse ynteti
aperature radar (ISAR) to provide tvo-dimension Imaging. FY 1964 elofta wll apply ISAR tenmique. to detct% classifeion, and Idrioation of

tionay tgts.
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8. (U) A147 - Electronic Device Rssermei The Electronics Technology and Devices Laboratory research program pl ceempha upon
material fabrication techniqmues utilizing sophisticated state-of-the-m't thography tdehn to generate new and unique microwave and millimeter
wave devices, as well as upon ultra-submicron research for future integrated circuits. Such emphasis provides the Army a center of scientific capebii-
ties for the luture generation of smart tactical electronics and power source component. In FY 1962, three outstanding accomplishments were: (1)
the testing of final resists (priing masks) for high-speed, ultaine resolution of E-Seam lithography that wilt make the submicron lithography possible;
(2) the identification of an improved regenerative cathode for lthium-thionyl chloride batteries with potential for two- to three-fold improvement over
present energy and power densities at low temperature; and (3) generated first computerized model for essential submicron design parameters.
Primary FY 1983 efforts seek to: (1) examine lithographic st for sudmIcron/Integrated circuit sealed Interface and device applications; (2) fabricate
high efficiency super-lattice structures for millimeter wave (MMW) devlces; (3) evluate the performance of milimeterwave (MMW) fenite phase shift-
ers; and (4) identify plate material for lithium rechargeable cells. FY 1964 efforts will emphasize electronic microwave and MMW materials research to
include I-lgh-density and high processor speed devices, ultra-submicron electronic chips and new chip compositions.

9. (U) AH48 - Cmn leatiene Resesrelt The oElectrorics Command is responsible for tact automation, digft" commu-
nications, Information distribution/signal processing, formulation of command, control, and communication intelligence (CQ) system theory, antennas
for UHF and lower frequencies, electromagnetic compatibility (EMC) ner field measurement, Iorospheric propagation, and propagation of millmeter
and microwaves. Investigations typically must account for communication in built up areas, uty of fiber optics, adverse environmental situations such
as EMC and adaptablity of milmeter waves for communications. Si c FY 1962 accomplishments include: (1) the evolution of a routing algorithm
for finding the shortest path between two network nodes and the corresponding response to ensure proper acknowledgement protocols; (2) the
refinement of dielectric antenna theory for omnidirectional ae wel as highly dieclional capibty and (3) the specification of application software and
a prototype editor for the "ADA" language. Prinary FY 1963 efforts sek to (1) addres low bit-rte voice and its effects on Information network
management and on techniques for integrating data and voice on a packet switched network, (2) explore potsnt of multiple doped sk fibers for
increased nuclear radiation resistance; (3) Identify criteria for verification of phyelcal/operational C3 system strvility and (4) study the platform
effects of low-profile antennas as well as foliage effects upon antenna polarization. FY 1964 efforts wil (1) examine correlations among propagation
dat from different geographic area (2) seek to extend analytical modeling of Internetwork environments, (3) complete modeling of band antenna
coupling (adjace ntennas). and (4) Investigate dispensive oommuication techniques and define moet effective technique to combat antiradiation
eek missiles.

10. (U) A40 - -essrl in Mse and Hl.nery Laser: The Mises Command invUestg 9opoeleco techniques and devKes,
q~uni optics, submlmee waes rate proocesses In high-energy lsr, and holographic doppler imaging for missile applications. Significant FY
1963 sao plishnsnle inoludw (1) the antruction of a unique mniabm~sd coherent matched l r optica correlator to perform autonomous missile
gidance; (2) the discovery and demonstallon of a techniquen for deleffing owouflgs against a natural vegetation background; (3) the demonstration
of thre mlrenge infrared laser lines In molecula hydrogen and in molecular dsulrum; and (4) the extension of a photonic correlator memoy
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sufficient to permit simultaneous correlatlon of one input scene with 200 different target scenes. FY 1963 efforts seek to: (1) upgrade instrumentation
in the submillimeter wave propagation range and acquire 250-gigahertz (GHz) radar data over a tactical range of 1 kiometer;, (2) conduct parametric
studies on system autoput, airkrames control laws, and sensors toward conceptual definition of requirements to meet threats of the 1990s; and (3)
investigate the utlization of phase conjugate mirrors for high-energy laser (HEL) beam quality control. FY 1984 efforts will. (1) evaluate the compact
matched filter optical correlator for autonomous missile target acquisition, discrimination, and guidance; (2) prototype a terminally guided submunition
correlation seeker to provide fire-and-forget attack capbilIty; (3) integrate a photonic computer into a FOG-M simulated data link and assess its
operational capabilty;, (4) acquire propagation data base over one kilometer path for 330GHz radar beam in clear and inclement weather, and (5)
evaluate new HEL concepts such as explosively pumped laser for single-shot kill applications.

11. (U) ANS1 - Cemnat Support Research: The Mobility Equipment Research and Development Command perform research in the basic
mechanisms of various processes in fues and lubricants such as fire suppression In fluids, environmental interactions of fuels, coolants, and lubricants
relative to their peromance characteristics. They also conduct research In power systems to develop a basic understanding of hydrocarbon electro-
oxidation leading to efficient fuel celils and ultratrace vapor detection for countermine and mine-clearing applications. Signiirt FY 1962 accomplish-
ments include: (1) a new type of radar-attenuating paint based on dipole segments and an antilaser camouflage paint that absorbs aser radiation were
successfully tested, (2) correlated sf-extnguishlng mechanisma for diesel fuel, and (3) simulated mine structure response to blast overpressures. FY
1983 efforts seek to demonstrate high efficiency in highly energetic plasma research on fuel deterioration effects, hetoatom effects on combustion.
and grease thickener/fluid interrelationships. FY 1964 effots are planned to examine (1) available technology in biosensors for potential absorption of
additives, (2) lubrication paramets for advanced engine systems, and (3) develop a quanttve theory to deea the microwave nteraction and
elctromnIc properties of camouflage materials to enhance the absorption of radar radiation by sgments in camouflage cloth.

12. (U) ANI - Support of Equpment for tie Invlldual Sel: The Natick Research and Development Laboratories have recenty re-
structured their scientific Investigations Into the following five areas: food research, interacion of micro-orgardsms with materials, Interaction of phoo/
thermal energy with materials, flbs and fabrics for chenical warfare protection, theoreical and experimental technkques for airdrop and tactical
shelters. In FY 1962 accomp ishments xlde: (1) determined the need for caution In using significant levels of glycerol or su rose in dkt low in
pc lyunmturated fat and (2) used radiometry as a rapid screening technique for determining the microbial quality of cooked, frozen foods withn 6
hours as opposed to the conventional two-doy technique. In FY 1963 most of the emphas sought to explore the mechanisms for Inteograted chemical
and biological protction and required hea trantsfer materil, vulnerability to biodegradation. energy abmption by clt hitntctil with chemical
protction, and sensory effect due to oncepulallon. Seconday emphasis Wkled microbial hazards, sabuty, and rehydralblity of combat inodsI
FY 1964 efforts wil evaluate: (1) the extent of hffmbzao of chemical agents In clothing by surface reactive and synthetic polymer ma*als (2)
the utilization of cyclodextin t he cJti degradation of chemical walae agents; (3) the identfictn of factors that altr a toii~s stablity end (4) 1the first Integrated evaluation of compact, lglitwelght ration a a baseline for the nutritional sustaining module.
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13. (U) ANNS - Research i Large Cmftws Amiosenlh The Large Caerw Weapon System Laboratory Inveetigate the behavx of toer-
getic matis" (explosives, propelimts Wend Vyrotchnrcs) anid physics of amarrments (phyics of failure and reliaility amaent materials, systerns
stctural analysis NOd munitions) for enhancing the Wltime and operational effectiveness of earpisives, propelenrt gun tubes, ,eol mechanss
and mounfts Significant FY 1962 accomplishments included: (1) tthe Identificatli of a flash-suppressing additive which is ton time more effective than
Niho achieved; (2) the characterization of candidate new igniters, Initiators. and eirplalves; (3) demonstrte the use of ductile chroium and

tantalum sWW for reducing gun tube erosion anid (4) the Identification of aluminum and thalliumn as good gun tbe wear coatings. Primary FY 1963
efts seek to (1) utiiz a detonation calorimeter to evaluate the uffectivenees of additives In enhancing the detonation output (2) Synthesize octani-
trocubane and related high-density, high-output explosives, (3) identify the physical variables contributing to dynamic responise of the cannon/proel
system to firing; anid (4) solve the fracture mechanics of mulitiple cracks In cylinders and modeling of muzzle blast Involving chemical interaction. FY
1964 efforts will seek to (1) theoretically calculate the ut of candidate lNquid-propellanrt materials, (2) demonstrate a mathematical model for optimiz-
ing coolig for copsionlo munitions, and (3) improve the physical and mechanical properties of chromium, calumalum. and molybdenum
ally made through rapid solidification technology on linear materials for erosion control In advanced barels.

( 14. (U) ANSI - Rsewef I FIe Control ed OMId Calibe Annament: The Fire Control and Small Caliber Weapon System Laboratory
conducts research in the area of materials, mechanism for fir control and weapon control, sml caliber anmKmtin and small caliber system
evaiuation to inl~ud electromagnetic propagation and processing, nnovativ optical and electronic technkies for target location, Identification, and
tracing control theory of linea and nonlinear systems, and data sensor/computer Interfacing with emphasis on realtime algorithms and fast convan-
ace factorization ftqe for rapid solution of the fir contol equation. gun pointin and tacng. Selected FY 1962 accomplishments include: (1)
the implementation of digital compenat liters for hIgh-precision digital pointin and tracitdng systems, and for firing-on-the-move applications
against evsive maneuvering tongets (2) the demonstration of basic planer optical wavegldes capabl of supporting optical modes at 10.6 microns
for high-volume mobin and signal proce-s W requiremerfts and (3) the confirmation of using a fiber optic Interferomieter as an acoustic sensor in the
atmosphere. Primary FY 1963 effort seek to (1) kqnrove signal procesn cafpaIl..ties and weapon/trret stabitzation technique for tank fir control
systems, (2) exercise mechanisms modls1 to optiz weapo functioning evaluation end conceptual design parameters, and (3) refin the control
system design mode to account for structural dynamics associated with barrel fiexture and other gun system nonlinerties to imoprove overall stablit-
bies and aiming accunacy. Primary FY 1984 effts will (1) be Aets tolwsr fre oontro computer procmsP arwchitecture to optimize processn woeed
and dstsnmln minimumn word length to rnoirfin socurcy 00deabit for N.Iflesnlag fogt algorithms associated with ntaffime amin controliars, (2)
investigate partial shape recognit using chrvare functOn of the target lus0 without any knowledge of distance to target so that targets can
be instantly racgi Id from fragoenty Image and (3) evaluate syntci e,;ar technique to permit sutonmouS control of muliple Vinm

( 15I& (U) ANSI- Ressmwh hi fe5ronlWaere The Elecron Or Worae Lsboratry Investigates the underlying physical phenomena associ-
ated with radar emitter largsO tihe dteio and ideflicolon of optceleeimok-op"a devies chf fuKndametl by aplVing broadband, tunable

miumterandoptcalsouoss an thanalandleer mansfor~mnmgnd tpoling, Primary FY 1962 accomplishments inoud (1) the simultion
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and expenmntal verlfication of processing techniques for signal separation and interference recognitio and (2) simulation of applicable super-resolu-
tion direction-finding processing tediques and extension of the algorittm for wordng with a circularly disposed antenna array. Primary FY 1963
efforts seek to: (1) conclude direction-finding processing and interference analysis; (2) improve autonomous adaptq e radio or other electromagnetic
source tracking and predictive algorithms to Include modeling of various modulation versus complex/spread spectrum radars; (3) adapt the circular
disposed antenna array processing concept to permit realtime super4soion proessing in high electromagnetic environments. FY 1964
efforts will (1) evaluate the acousto-optic encoder and coherent detection/processing model, (2) initiate holographically stored mimeter/submllmeter
wave phased array antenna for emitter acking, and (3) investigate the compatibility of dipole coatings used to coat chaff shanks as welt as theore-
cally asess chaff signatures to determine how electronic warfare radiation is obscured by these materials.

16. (U) AIM-Process In Pollln Abatement The US Army Toxic and Hazardous Materials Agency studies the fundamental physical,
chemical, and biological mechanisms and kinetics Involved in waste treatment technologies on Army-unique compounds. Significant FY 1962 accom-
plishments included: the controlled thermo-detoxification of munition wastes, hazardous chemicals, and other surplus materials to enhance recovery of
reusable by products. FY 1983 efforts seek to treat munition wastes with super-critlcal fluids in order to yield acceptable environmental waste products
and to study the plating reaction caused by encapsulation and fixation of hazardous wastes A process research effort will be initiated in FY 1984 to
control halide and other harmful air emissions that occur during the manufacture of munitions.

17. (U) 04-denIfctioand Heath Effcts of MiItary Pllutants The Medical Bioengineering Research and Development Laborato-
ry idvfies the effect of military pollutant compounds on living systems. Accomplishments in FY 1982 Include the evaluation of an immunologic test
for predicting chronic toxicity effects and identifictlion of short-term bioamy protocols to predict functional imairment resulting frcm toxic exposures.
FY 1963 efforts seek to examine an aquatic model to evaluate chronic aquatic toxicity and to validate short-term mammalian "oaay to predict
functional impairments from toxic exposures. Prlncipal efforts for FY 1964 include final validation of environmental fate models and the completion of a
model to provide rapid evaluation of the evironmental hazards associated with Army-urque chemical splila.

18. (U) 612 - cien e /MedleDefene aainst iloeglol arfawe(W This new project was funded in prior years under Project
Number S10 and is broken out in FY 1964 to draw attenton to the basic research necesary for an adequate medical defense against BW agents.
In-house work is peulormed at the Army Medical Research InstitAs of Infectlous Diseases. Accomplishments during 1962 include: the isolation and
characterization of genc material responsible for the production of specirc substances that immunize agalmsthrax (a recognized 1W agent);
improved methods for the decontamination of equipment exposed to high Wela of mycotoxin (the "yellow rain" agent); better laboratory procedures
for the arrytng of mycotoxin and characterization of labolatory iml models for mycotosldn ioni'n. Also during FY 1962, a large contract
research program on biological toxins was et0blieled. FY 1963 en phasi is being placed on the aplicatN of Wbltchnoogy to enac diagnostic,
protective, nd treetment meesurse against known BW agents by klntwo candidate vaccine asaolonoss. In 1964 genetic enginsering and
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mnoclormi antbody technology wl be applied to the development of improved identification and diagnostic procedures and research on hemorrhagic
fever vaccines.

19. (U) AT2 - Reesel In Sl and Rok MeA The Waterways Experiment Station provides fundamental knowledge on the physi-
cal properties and response of terrain materials important to mltary engineering and construction in a combat environment of permanent military
facilities. FY 1962 accomplishments include the extension of the vehicle track-goil interaction model to include sinking in the soil for use in combat
vehicle design, generatmon of algorithms for dietinguVLeng mines from terain backgrounds to assi in mine detection; an the establishment of
automated interpretation techniquse for evalu t ng geophysical data from field sits to improve foundation investigation for permanent facilities. Efforts
in FY 1983 seek to determine the effects of soil suion on the strengil of mIling soft to improve deeign reliability for military structures and to
extend current rigid and flexible pavement design procedures for aonsideatO of materil variablity. FY 1964 eff* wi refine layered elastic design
procedures used In pavement design to make them mor accurat; establish procedures for suppressing termin background signatures to aid in mine
detection with visual and infrared ssems; anid generat model for predicting explosive blest propagation In tunnels and chambers.

( 20. (U) AT23 - he Poee nh liy Conovuello The Construction Engineeng Research Laboratory achieves technical solutions
to specific problems in the planig design, construction, operation, and maintenance of buildings and facilities on Army installations. Accomplish-
ments in FY 1962 included: Verification of a technilue to separate conduction and radiation heat exchange components necessary for predicting
heating and air conditioning requirements in buildings and interaction analysis of functnal components in heaUng, ventilating, and r conditioning
control systm s which arnIclpate and coret for changas in healting or cooling loads in buildings FY 1963 efforts include: A techniu to calculate
building energy use besed on reltine b ilding meeeurements and the identification of cause and effect fatr which descrbe the relationship
between Army Irning adivilies and degradation of the training ares. FY 1964 efforts will: characterie the ability cf sensor to autonomously wni
reallne constructon quality and deline the pereers neeled to enable the architect to vebally onter design dat for computer-aided design of

21. (U) AT24 - Reeeere hI Slnew, lee andftr n Grund: The Cold Regions Research and Engineering Laboratory represents the Amy's
only inveetmen in cold weather research required to resp to maerl acquisition, training and doctrine for cold regions requirements. FY 1982
accoomplishents 0nclud- the predico of river io slonglh as means to asess the fesalbty of croeg oer the leo, laying a tactical bridge over
the ice or the need to reink river ice for orossing and a theora solion of heIlicoptr icrlease mechanism and improved ice forecasting. FY
1963 afot seek to inprve the ch radtrction of the efect of Ice, fog. and alrbone sow upon electromagnetic propagation; modeling of natural
ice igsm asessing edcs of molenmigration upon strng and aihty of froen sal; modeng of terrain roughnew and the aseseome of
the soct of ground water upon the rats of fst penebaftn heave aid sol thaw. FY 1964 ffot wi generate models on natural Ice and brackish
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ice along with the verification of the terrain roughness model; support the electro/optical and millimeter-wave weapon designers through the genera-
tion of a preliminary model on the optical properties of airborne snow, ice, fog, and snow on the ground; and contribute to efforts to resolve problems
in training, combat operations, and construction and maintenance of permanent mliltary facilities in cold regions.

22. (U) A31B - Night Visie and ElecteOpUc Reesarel= The Night Vision and Electro-Optics Laboratory exploits new and improved
technology for imaging concepts as needed by lasers and all-weather vision systems for surveillance and fe control with emphasis in the scentfic
areas of image Intensifiers, thermal imaging, uncooled detectors, igh-density detector ays, image procesealg, and solid state and gas lasers
including near-millilmeter lasers. Significant FY 1982 accomplishments include: (1) the completion of a revolutionary uncooled imaging approach; (2)
the operation of an optically pumped near-millimeter wave laser in both super radiant and unstable resonator cavity configurations; (3) the simulation
of a multipe target tracking, acquisition, and maintenance algorithm for critical alimpoint and detection of moving targets against a moving background,
and (4) found first evidence of high recombination at the mercuiy-cadmlum-telledrde/cadiknm-tellerlde interface which profoundly affects infrared
detection capabilities. Primary FY 1963 efforts seek to examine wideband tunable laer techniques. compact infrared electro-optical and noniinear
materials capable of modulating the spectral, spatial, or temporal content of 3 to 5 or 8 to 14 micron radiation, and validate bounding techniques for
the cueing state varable tracker model. FY 1984 efforts will concentrate on developing algorithms for model verification and the fabrication of devices
and focal plane arrays for evaluation In support of fully autonomous vehicular activities involving a multisensor automated target acquishion an-
tracking system.

23. (U) 52C - Ru Jin Godetc, Geegali,,and Mappn S lns The Enginwr Topographic Laboratories is concerned with the
impact of mapping, surveying, photo interetation and other forms of geographic infrmation upon mliltary systems to include the deployment of
topographic instruments, systems, and technkue Significant FY 1982 accomplishments included: the use of radar data as a means of extracting
tewrain features by semiautomatic means for combat planning and the Improvement of the iaunch gravity model for ground- and alr-launched missiles
to account for astr opodetic effects. Primary FY 1963 efforts eek to enhnco autonomous proein of topographic and teain data and investi-
gate statistical and syntactical pattern recognition techniques to automate feature Oition and identification from background clutter. FY 1964 efforts
will evaluate basic technique to digitize, process, and analyze imaged terrain features; complete the optimum gravity model for strategic missiles; and
ntiate subterraneous detection of unnels by grviy gradomeW.

24. (U) D I - R eseurc n Af bno"p tS u The mAwmshe SiNes Laboratory investigates the characterization of atmospheric
dynamic phenomena that affect the performance of millimet wave, high-energy lisers and low-energy iaer devices, s well as erole deployment
remole sensing. and aurosol physics. Typically allrosOs beh vior dAm nable the cosnuolon of a theoreio framework and dat base to
validate potential weapon performance In delraded environments. Sipnikant FY 1962 oo pnllshments Incude: (1) the determIon of polarzation
and refractive index of snow and randrop shape efcts on limeter waves; (2) verification of an lrthm for the vetc sucte of vfty
profiles In Europe, and (3) measurement of the ratio of Aeoptin to toa scatri for dust in fe 3 to 5 nm and 9 to 11 don region In FY
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1963, effiots set to. (1) theoretically define rain polarization for millimeter waves; (2) model chemical obscuration behavior incorporating wind and
turulence for complex terrin& (3) relate meteorological effects of smoke, dust and fire products to visibility parameters; (4) refine computer programs
for vertical structure and saont peth transmision in fogs aid smokes; and (5) quantify the adverse weather and limited visibility conditions as a means
to circumvent the effects on weapon systems in near-realtime. FY 1964 efforts will genorate improved models to analyze nuclear, biological, and
chemical materials deployed in complex terrain; design environmental sensors for pasive and active earth boundary layer sensing; and validate a
batti lleld smoke model to Include realistic effects on performance of electro-optical systems such as night vision devices.

25. (U) A7IA - Reearcit In Chemi"/lieleogesl Wafre Defisee: The Chemical Systems Laboratory provides DOD fundamental focus in
support of new or improved defensive systems against biological and chemical threat by establishing scientific approaches to detection, identification,
and decontamination techniques. Significant FY 1962 eooomplbhmets incudle- (1) the adaptation of an immobilized enzyme method for virus detec-
tion and the demonstration of a perox idse ln specific antibody technique to detect tsue ceil fragments; (2) the reaction of monoclonal antibodies
produced for pararoxon soman and T-2 mycotod with tissue cultures; (3) the litmus detection of endotoxin from gram negative bacteria; and (4) the
production of counter clouds for biological agent deconteminallon. Primery FY 19 efforts emphasize prompt reaction to potential biological and
chemical threat environments by (1) measuring absorption, scatter, and humidity effects of biological aerosols, materials, and toxins; (2) determining
properties of thickened kulds, viscous film, and surface transient response to substances that are Nitely to control physical behavior during decontami-
nation; and (3) performing spectroscopic Investigations of atmospheric agent reactions to verify reaction activation energy. FY 1984 efforts will investi-
gate poWrography using pubs and derivative techniques to stu the reacton rat of fluoreacence production as a function of bacterial concentrations
and the use of characterized and systematiclly veled polymer composition or structural variables on the transport behavior of chemical agents and
decontminants relative to the support of chemical, bological, and toxin defense materials, deterrence and inherent limitations of aerosol and ob-
scurants upon electro-optic and other weapon systems.

26. (U) 074A - Research In Hum n EnlnerkV The Human Engineerng Laboratory conducts research tat focuses on achieving a more
thorough knowledge of the behavior of soldiers, incorporati their findings Into the design of Army materiel to improve effectiveness. Significant FY
1962 accomplishments include: (1) The quantification of pictorial and textual material effects on eye movement to provide insight into general informs-
tlion-processing capabilities; (2) completed date analysis on slectrophymslolglca reocrdings of previous research to ses the effects of high-intensity
Wt on auditory i tii-pi I (3) conducted experiments on the internal representation of events in memory. The results of this research
will be applied to and affect most coma and control (CI) aid command, control, and ccmucation (C) systems desin. The FY 1963 program
wiNl focus on experintsn to obtain more 1knowIdge about the humian, per se, that is fundamental to the human engineering of vehicles and other
systems. Emphao wil be placd on sekrimnt to deterine the effects of audtory and visual interactions on human infhamatonpocessing; the
role of eye movemt in visual serh; and conprehensi of iforatio from cht, displays, aid tIexts Emphasis wil also be applied to research
in Iearning and memoriy prcesses, mtolr ldl and the reading abilty of the solde. The principl FY 1964 thrust will be to conduct experiments to
desowne opImm methods for infomaton bansfr with pimy emphasis on 01 and C9 systems. Auditory and visual ig during
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periods of high stress will be examined, and HEL will begin to integrate the resultant data. Behavioral and developmental research will be conducted
on reading problems. Preliminary results will be applied to the Army Ordnance School program to determine their impact on improving reading.
Research will also focus on comprehension, search, learning, memory, and information-processing and control in dosed-loop systems.

27. (U) 074F - Personnel, Porfortmace and Tralning The Army Research Institute applies the behaviorlal science base to improve future
effectiveness of soldiers and materiel systems by fostering methodical assessments of manning and maintaining the force, manned systems integra-
tion, training for combat effectiveness, organizational cohesion and commitment, and operational effectiveness of systems. Significant FY 1982 accom-
plishments include: (1) the utilization of computer-adaptive testing methodology to evaluate the level of an individual's knowledge in any given area; (2)
the application of decisionmaking and fault diagnosis procedures to achieve an efficient means to train potential maintenance personnel in
troubleshooting using analytic problem-solving routines; (3) the qualfcatIon of strategies for intelligent computer-adaptive instructional systems to
automatically provide a tutor route for bringing the soldier's current state of subject comprehension closer to the so-called "ideal" level of comprehen-
sion; and (4) the characterization of human performance variables and human activities, to include command decisionmaking and combat target
acquisition having the most impact on combat outcomes, thus providing a means to evaluate doctrine, policy, and equipment allocation using simula-
ton modeling. Primary FY 1983 efforts seek to emphasize analytic measures for human informatIon-processing (intelligence) as needed to optimize )
instructional learning strategies, the effects of uncertainty and stress on group decilonmaking, and the utilization of artificial intelligence techniques for
expert maintenance and tactical decisionmaking for command-c ion/intelligence scenarios by focusing on such ares as flexible
adapWve system for planning and the allocation of combat resources. Principal FY 1964 efforts wig optimize the utilization of individual learning
strategies and analytic measurement of intelligence, and Initiate a computer-baed insruction for training of psychomotor skills to include measure-
ment oteria of manuel skills requird to complete Army Military Occuptional Specwlty trang.

H. (U) PROJECTS OVER $10 MILLION IN FY list

1. (u) Projoc S - Roec In Soelenlfc Probems wth Mltary A ,ppllestie

a. (U) Projst Deserliplers The Army Research Office (ARO) supports bwb research in phys ience and engineering to foster now
and original application of ociet knoWedge to the spectrum of Army need. To achieve Of goal uport is prov in the foowing categorie
(1) University Reserch Instrumentation, (2) ElectronIcs, (3) Chemistry, (4) Mechanics and Aeronautics, (5) Physics, (6) Matslrias, (7) Mathematics (8)
Atmosphei and Terrestrial Science, and (9) Biological Science. Items (1) and (2) rpreseint pojects over $10 mlon, and each will be discussed
separately while protects (3) through (9) are summarized together under te headng of other s t each fel belowit a threshold level of eft
Synergisbcally, this project seeks to increase knowledge related to na1onal security need e1 d to the -o of identified military problerm it
provdes, in prt, the scientific bon for subsequent exporatory and advanced dwelopmen I defamermtd technologies and for now or impioved
military functional capabilities in the technology aeas such a Chensm1cs oklgic Warfre Deformn MicroolectronIcs MOete Waves; Adverse
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Program Element: 61102A Title: Defnmse Reesrch Sciences

DOD Mission Area: #510 - Defese Reselc Budget Acbvlt. y #1 - Technl Boasie

Weather; Fare Control and Imbedded Computer Software; Gun Propulsin Explosive and Shock Phenomena, Command, Control, Communications,
Intelligence; Surveillance and Target Acquisition; Vertical Lift and Armor and Antiarmor. This project supports outstanding scientists in universities,
research Institutes, and industry. To achieve continuity of the mid- to iong-range program, a ftee-year review cycle has been established. This review
cycle provides an in-depth review, on a roting basis, of each research category once every three years with secondary reviews each year. A tee-
year cycle allows a research effort to mature to the point where the review will be meaningful, yet insures that the effort continues to address relevant
Army problems.

b. (U) Progrn *A iM r- and Future Efforts:

(1) (U) FY 1N2 Acesn kp!@ r-sf

(a) (U) University Reserch lInstruentutler This program is a new start in FY 1983.

(b) (U) Ehectronfc. Significant FY 1982 accomplIshments Include: (1) Technkues for the molecular beam epitaxial growth of gali-
um phosphide for high-performance transistors, (2) new contact techniques and computer-sinulated process-modeling required for the next generation
of submicron geometry integrated circuits, (3) a technique for analytical error compensation in near field antenna array measurements for high-
performance radar systems and high-resolution microwave Imeging technique utilng large, random, sparse arrays

(c) (U) Other preet. Additional significant accomplishments for FY 1982 are numerous. Representative samples of accomplish-
ments are: phase transformation in steel which yields a fibrous aligned martensite structure resulting in tougher steels for armament and munitions;
triple-constituent multilayer hetostructures which offer new materl. (super lattice) which lead to a new dass of high-speed semiconductor devices;
established electrochemical techniques for chemical warfare agent detection; Identification of an enzyme which hydrolyzes certain types of nerve
gases; use of distinct analytical and predictive techniques for the study of shock wave formkin of projciles as they pass through muzle blast
successful computer model. to predict heat and moisture transport in freezing and thawing ground and combusion measurements of ejector and
cylinder dynamics for diesel wn Ignition to Imove e performance.

(2) (U) FY 1ON Proesm

(a) (U) I M y esarh This now prognm aong with equl emphasis from the Navy and Air Force, will
provide the opportunity to reverse the trnd of growing obsoleecence of univrity resoerch isnsrmeion.

* 21
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Program Element: 61102A Title: Defense Research Sciences

DOD Mission Area: #510 - Defense Research Budget Activity: #1 - Technology Base

(b) (U) Elrenlcst The Electronics program addresses the five general areas of distributed command, control, and communica-
tions; microelectronics; target acquisition; fire control/weapon guidance; and computers. Typical areas of mearch investigation included in the pro-
gram are: theory and design of large complex distributed dynamic communication networks; Iow-probabilrty-of-intercept and jam-resistant communica-
tions; optical communications; and adaptive and conformal antenna srrays. Additionally, research effort is placed on millimeter to submillimeter wave
integrated circuits. A major component of the effort focuses upon ultra submicror electronics and computer-aided design for VLSIC (Very Large Scale
Integrated Circuits) devices and signal processing utilizing VLSIC devices to include supporting areas of distributed and concurrent signal processing
and software design and reliability for embedded computer systems.

(c) (U) Other Prelects: Other principal efforts include the IoWmvg A university fellowship program to support doctoral candidates
pursuing research topics of vital interest to the national defense where critical shortages of personnel exist; the investigation of properties of steel and
nonequilibrium materials for military applications and materials with superiattice-like structures for tailoring the performance of integrated circuit devices
to meet military requirements; physics of shock wave phenomena, projectile penetration and ultra high loading rates; high-energy lasers with the
associated power-conducting techniques; mathematics related to large-scale computation and associated software development techniques; and opti-
cal signal and image processing techniques for weapon control and guidance. f

(3) (U) FY 1964 Planned Program and Bomi for Budget Year Request:

(a) (U) Unverely Research Insetuentatlea This program was Initiated in FY 1983. In FY 1984, universities will again be irted
to submit proposals for consideration. With the severely deteriorated state of university research instrumentation, a multiyear effort is required to
alleviate this problem.

(b) (U) Eftetronics: Efforts will continue in the areas such as distributed network design and control for large, complex, and rapidly
changing distributed digital networks as envisioned for command and control of the future Army. Computers will play a large and costly role in complex
systems; thus, emphasis will be placed upon software designs, testing, and reliability to reduce costs and increase maintainability. Microelectronic
research will continue and include mterils-proce for geometrics in the order of V I mlron. Research to Improve the performance of sensing
srstems including millimeter wave Integrated circuits, high-resolution rider techniques, a..d materials such as mercury cadmium telluride for passive
sensors.

(c) (U) Other Pralect: Other efforts will seek to: Research materials for mllirmater/submllknmter wave solid state devices for
sor applications target signature and clutter modeling for millimeter wavelength systems; amall-radhl flow turbomachine combusion for alternative
fuel use and reatme control of combuslon prooeo phys of detonation and propulsion Inluin high-Impulee propellents, custom synthesis
procedure for polymetric mteriel, and blest wave leading of mitoy structures.

UNCLASWRED
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DOD Mission Area #510 - Defene Research Budget Activity. #1 - Technlogy Base

(4) (U) PrOgi to Cempletlen

(a) (U) Univenity Research Intrumwntatlen: This DOD project represents a five-year thrust to upgrade the status of university
research instrumentation to address high-priority research objectives. It was initiated in FY 1983 and will bo completed in FY 1987.

(b) (U) ElPh nleo, This is a continuing program to ensure that the Army is in a position to fully utlize research results obtained

within this rapidly evolvi, highAeverage technology.

(c) (U) Other Po s This is a continuing program to ensure scentific coupling between the academic and ilitay comm ndis.

2. (U) Project B810 - R s on 11t1"y Dlsese, nury md HesiHaurds

a. (U) Project Dsecrlptln: This project provldes the research base for DO programs in infectious diseases and combat dentistry. Bio-
technology research techniques in microbial genetics and molecular biology including recombinant DNA are being used to meet DOD requirements to
create new protection against, and treatment for, InfectWous disease. This project provides the science base for the Army medical programs in combat
casualty care and health hazard assessment of military materiel systems. Laboratories addressing these problems are: Walter Reed Army Institute of
Research (WRAIR), Washington, DC; Letterman Army Institute of Research (LAIR), Presidio of San Francisco, CA; US Army Medical Bioengineeing
Research and Development Laboratory (USAMBRDL), Frederick, MD; US Army Institute of Surgical Research (USAISR) Ft Sam Houston, TX; US
Army Research Institute of Environmental Medicine (USARIEM), Natick, MA; US Army Aeromedical Research Laboratory (USAARL), Ft Rucker, AL;
US Army Institute of Dental Research (USAIDR), Washington, DC; Naval Medical Research Institute (NMRI), Bethesda, MD; and Naval Health Re-
search Center (NHRC).

b. (U) Poregrm Amc t and Future Effort:

(1) (U) FY 1962 Aeen illswmrient

(a) (U) Infectious Disease: Reagents (monospocific antibodies) were prepared which permit Identification of the four types of den-
gue virus (which causes a disease common in the tropics) in one-third the time using previous techniques. For the first time monoclonal antibody
tchnoly has also been used to repae reagen gainst the organisms that own meningtis and scrub typhus both disease are documented
military problems. Techniques were determined for Increased recovery of material from mosquloes. This material is needed for malarial vaccine
preparation.
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(b) (U) Combat Casualty Care: A shock-inducing substance produced by the pancreas was identified. The role of specific cells
(mast cells) in post-bum tissue swelling was determined. A biological molecule relating acute kidney failure with increased susceptibility to infection
was identified.

(c) (U) Health Hazards: Acute elevations of fluid regulatory hormones were demonstrated during exercise in heat and may oe
essential for preserving plasmin volume. Endotoxin tolerance significantly deaeed mortality rates for animals subjected to moderate heat stress. A
novel compound was shown to reverse circulatory shock without altering morphine-induced pain relief.

(d) (U) Dental Injury: A moldable polymer material was synthesized for potential use as an emergency baffiefleld measure to stabi-
lize wounded maxillofacial tissues and for surgical replacement of segments of lost bone. Antibiotic microcapsules were reformulated, and demonstrat-
ed a significant improvement in drug release for extended control of Infection in maxllofecial wounds.

(2) (U) FY 1963 Pregran:

(a) (U) Infectious Disease: Mechanisms of virulence of infectious organisms are being examined to provide the basis for the con-
struction of living attenuated strains or hybrids for possible use as oral vaccines. I

(b) (U) Combat Casualty Care: Patient resuscitation, stabilization, and definitive treatment are being adressed by: documenting the
site of inhalation injury and alterations in lung functions caused by bums; charactrfzing the physiological, biochemical, and hemodynamic changes
caused by blast overpressure; refining acute kidney failure models as a result of hermorrhage and shock to Investigate treatment to wiverse or prevent
shock.

(c) (U) Health Hazards: Efforts are focusing on basic mechanisms of heat injury, temperature-regulating mechanisms, and pharma-
cologic treatments. Vision research is examining the dark adaptation and contrast sensitvity. Mechanisms of hearing loss result from the operation
of weapon systems are also being investigated. Impact physiology studies seek to focus on the secondary Injury potentbal with body armor and
material evaluation for improved helmet/heed protection.

(d) (U) Dental Injury: Efforts are focusing on completion of baseline dat ballitic studies of misslle woundin effects to the maxl-
lofacal area, investigations of the effects of biochemical and physical factors on the rate of wound healng, Identlficaton of the mechanisms of
infection in maxillofacial wounds, and the formulation of biocompatible materials and therapeutic agents for wound treatment

UNCLASSIFIED
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(3) (U) FY 14 Plam Progran and Bas for Widget Yew Requemt

(a) (U) Infectious Disease: Monoclonal anribodies will be used to identify and locate the determinants on t surface of the virus
particle required for antibody-medicoated destruction of the virus Monoclonal antibodies also will enable quicker diagnosis of disease infections in field
laboratores. Recombinant DNA studies will be Initiated that are designed to transfer the DNA of ricketts that cause scrub typhus into a bacterial
host the goal of this technique is increased recovery of biological material used for vaccine preparation.

(b) (U) Combat Casualty, Care Cellular and organ alterations in shock, hemorrhage, bunm scute renal faire, blast overpressure,
overwhelming post-iniwy infection and wound healing are yet ur e in their basic biochemical, metabolic, immune, and physiological reactions.
These reactions must be clearly identf and undrstood before changes can be made to prevent or reverse them.

(c) (U) Health Hazards: Neurochemnical mechanism will be examined that are involved In the adaptation to stress Incurred by
combat operations/traning. Close coordination is mairtaned with the Army Research Institute for the Behavioral and Social Sciences (ARI) in order to
avoid duplication of effort. A near field model of blast wave interaction with the torso will be validated. Funds being requested are esstal to
establish and maintain date bases necessary to eniable the applied development of techniques; to attenuate materiel health hazards and stresse in
addition to developing mean to enhance soldier effectiveness.

(d) (U) Dental lnjury Investigations wil concentrate on: ceramic and polymer miderials for bone repair and mirencapsuiated ther
apeutic agents and batilleflekd wound dressings Incorporating therapeutic; agenits for control of infection and pain.

(4) (U) Progrm to Ceniletlen: This is a continuing program for mltaWy relevant basic medical science.

3. (U) Preloe BI - Chema Wwfare Effeets aid Antldote

a. (U) Preleetn -eeep He This project: was fundied in prior years as a part of project: BSIO. There are no changes to funding levels or
basic research programs as a result of this restructuring. This project is the sole core basic research effort In mi defense against chemical
warfare to eliminate majo gap in knowledge resulting from a decade of research Inactivity. Research is designied to produce the basis for appopiat
development of prophylactic, pretreatmnt, therapeutic, and soldiar/casualty dacontamination compounds to protect agaist chemical warfare (CW)
agents The Army is the Executive Agent for chemicl defens rewarch, and thi scientific area represents the major DOD basic research effort on

( medical aspects of chenial defenu; it supports the joint requirements of al Services. Research thrusts include: Identification of stes and modes of
action of CW agents and candidate pretreatment, prophylactf ando, and therapeuft nompountd and skin decontamrinants determiraion of the
effcacy arnd meltolic and biological fate of curroMnt and potential an-CW ompound deterntion of the neurological basis for symptoms of CW
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exposure; use of immunological procedures to locate sites of action of both threat CW agents and candidate antidotes; definition of the dynamics of
CW agent skin contamination through determination of the penetration rates, metabolism, and distribution of CW agents through skin; and exploitation
of intrinsic protective ability of skin. In-house work under this project is performed at Walter Reed Army Institute of Research. US Army Research
Institute of Chemical Defense, and Letterman Army Institute of Research.

b. (U) Program Accomplishments and Future Efforts:

(1) (U) FY 1962 Accomplishments: A laboratory model has been developed to evaluate the effects of nerve agents on nerve cells.
Dehydration was found to be a factor in increasing animal susceptibility to neve agents. Preliminary procedures for production of monoclonal antibo-

J dies against nerve agents were established. The metabolic fate of several potential nerve agent antidotes was determined. The effects of nerve
agents on brain cell functions continued to be documented. Observations in animals indicated that the kidneys may accumulate nerve agents in their
metabolic breakdown products. Nerve agents and simulants were found to have different physiological effects on brain cells. The effect of Satin on
the heart was found to be mediated through actions within the central nervous system. Sarin has been shown to affect heart hnctions at lower doses
than Soman. The direct effect of a promising pretreatment compound, pyridostgmine, on protecting nerve cells from nerve agents was documented. A
naturally occurring enzyme has been isolated, and preliminary findings Indicate a potential for deactivation of nerve agents.

(2) (U) FY 193 Pregram: This project seeks to examine the basic mechanism of CW agents as the basis for development of potential
antidotal compounds. The program is focused on: effects of nerve agents on the central and peripheral nervous systems; effects of environmental
factors on performance after atropine administration; testing of protectve qualities of monoclonal antlbodl; use of monoclonal antibodies to detect
localization of CW agents in the body; studies on the mode of action of potential antidotes; studies on the physiological effects by nerve agent on
various organ systems of the body; the effects of long-term, low-dose nerve agent exposure; determination of skin penetration mechanisms of the
various CW agents; initiation of studies on the inherent capability of skin to function as a natural barrier to CW agents; and identification of the critical
biochemical properties required for compounds to function as topically applied skin barriers.

(3) (U) FY 194 Planned Program and lse for Budget Yoew Requem1 Efforts wl support pharmacologic, neuropethologc, blo-
cnemical. and physiologic effects of CW agents on both the central and peripheral nervous systems to determine the mechanims through which
threat CW agents cause death; the mode of action of CW agents on behavior will be examined: examination of the biological distribulon of stropine
analogs and metabolites in the body will be made; interactions between potential nave ag" , ddots and the binding of nerve agents to
acetylcholinesterase will be explored; and the preliminary phases of the Investigation of the metabolism of nerve agents In eiposed animals will be
completed. The response of cel in specific area of the brain to nerve agent poisoning will be detomin; the relationship between the effects of
nerve agents on blood and brain acetylchollnestera levele will be Investigated; ites of action of candidate antidotes and chemical warfare agerft
will be identified; rates of skin penetration of the CW agents will be determned; the optimal way to enhnMc naturW a protection against OW agents
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and ""aproY system wit the effect of CW agets and antdotes will be made.
(4) (U) Pregran to Cempestelo This is a coninung program seelung broad solutiorm to the CW #thra
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *62106A Title: Mat

DOD Mission Area: #523 - EngIvnrin Technology (ED) Budget Activity- #1 - Techn y Be

A. (U) RESOURCES (PROJECT LUSTINO) (S In Thousends)

Total
Projet FY 1982 FY 1963 FY 1964 FY 1065 Additionl
Number TNe Actual Estimate Eetinate EstImte to Completion Cost

TOTAL FOR PROGRAM ELEMENT 13205 9588 12298 11394 Continuing Not Applicable
AH84 Materials 13205 9588 12298 11394 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Work In this program element is directed toward satisfying specific Army needs.
These include laminate material armor systems being developed to defeat conventional high-density, long-rod penetrators and shape charge munitions
threats and to provide significant reduction in weight for a comparable thickness of conventional steel armor. These new armor systems will provide
much greater protection than is currently available and also the lightweight, highly mobile capabilities required for advanced fighting vehicles. Work is
being done to test and evaluate new equipment. Advanced metal-matrix composites are being developed for CH-47D-type helicopter transmission
housings. The improved housings will have a mean time between removal greater than 3000 hours and will provide a reduction of 25% in operating
costs and reductions in noise and vibration. Advanced metal-matrix composites are being developed for Army mobile bridging. This work will provide
reinforcement packages to eliminate sag in mobile bridging for spans up to 52 meters. These metal-matrix composite kits will result in weight savings
of over 50% with attendant increases in deployability, transportability, and emplacement effectiveness, materials structures capable of withstanding
high-energy fluence levels in excess of at engagement times in excess of 5 seconds have been developed. These materials will be applied to
Advanced Attack Helicopter and Cobra-type aircraft to provide laser protection in critical and vulnerable areas. Advanced gear and bearing materials
are being developed to provide increased speed and higher payloads required for CH-47D-type helicopters. For optimum performance, these helicop-
ters must have advanced gear materials that can withstand high torque at higher revolutlons per minute and effectively operate at temperatures up to
6000F. Related Programs are In progress on rapid solidification technology applied to advanced powder metal alloys and the advanced surface
processing methods of ion implementation to manufacture gears and bearings for highly streseed components in tans and aircrft Another critical
mission program is the work to develop a systematic base on chemical warfare agents and associated decontamrnant Interactions with materials to
support de lopmnt of beter equipment for the chem'ical, biologicl, and radiological environment The work Wnolves tests in the aboratory and
equipment tests with chemical warfare agents to provide an accurate reference base. Specifications on the absorption, diffusion, and transmission
properties of chemical warfare agents on materials for the XM-30 gas mask and other equipment ae being developed.
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Prr Element #62106A Titl: MatIal

DOD Misio Area: #5=3 - Enowner~w Teelmelagy (ED) Budget ActiV. #1 - Tecnolog 8ams

C. (U) COlilpARISON WITH FY 1063 DESC~rIPVE SUMMARY: ($ In Thousands)
Total

FY 1962 FY 190 FY 1964 to Copein ct

RDTE
Funds (current reqiirements) 13205 9586 12296 Continuing Not Applicable
Funds (as shown in FY 1963 suiion) 10450 9615 11551 Continuing Not Applicable

inrease of $2755 thousand In the FY 1962 hindln level is a result of reprogrmning to develop advanced compartmented armnor materials for wround

combat vehicles. The funding decrease of $27 thousand in FY 1963 is a result of pro rat sapplictin Of geneal Congressional redution to the
RDTEA appropnaton. increase of $747 thousand In thW FY 1964 funding lev* is a rsul of program reallignment to develop Improved elastorners for
tank brackt pads.

0. MU OTHER APPROPRIATIO FILMS ($ In Thousands) Not Appilicable.

E. (U) PELATED ACTIV1TE8 The Navy, Air Force, other Government agencies. and allied nations hae complementary programsin one or More
of thmss materials areas. Coordination withv the Department of Defene is achieved through the Of111e of the Deputy Under Secetr Of Defense
Annu" Apportionment Review an meetings of the Office of the Deputy Under Secretary of Defens Research and Engineering Ad Hoc Servke.
Materials Laboratories Councl. Coordination with the nonmilitary federal agencies a effacted through participation in activities, Of the Natinnal Materials
Advisory Board of the National Academy of Sciences, to Interagency Cuncl en Materias and the spertnen of Defense Biannual Materials and
Structures Briefings for Industry. International coorination Is effected through the Technical Cooperation program with Australia, Canada. New Zea-
land, and the United Kingdom, and the Stnuctur'es and Materials Pane of the Advisory Group for Aerospace Rearh and Development of the North
Atlantic Treaty Organization. There is no unnecessary duplication of effort withi dto Army or Department of Defense related to t program ares.

F. MU WORK PERFORMED 111Y: Approxdmetlehy 47% on the developmnent work on tite program wil be accomplished In-hous at the Army Matei.
ale and Mechanics Research Center, Waltertown, MA. Army Armamnert Research and Developmen Command, Dover, NJ; Army MWssal Command,
Huntsville, AL~ Army Mobility, Equipment Research and Development Commend, Fort Belvokr VA. Army Natick Labraores Natick MA, Amy Aviation
Research and Developmenwt Command; Applied Technology Laboratory, Foil Ev"ie VA, and the Army Teat and Evaluio Comtmand, Aberdeen
Pwrovig Ground, MD. The five primary oonvactocrs aro Garrett Twbies Engine Company, Phoenb AZ; Parker Haenn*%in Irvine, CA; Brown Unkversty,( Providence, RI; Ford Moat Company. Dearborn Ml; and Messeehuset institute of Technology. Cambridge, MA. There are eleven additional con-
tracts with a IMW doller value of $4,170 thousand.
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G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1914" Not Appilcable.

H. (U) PROJECTS OVER $10 MILLION IN FY 19l"

1. (U) Prolct AH4-MOWal

a. (U) Project DescrIP1len The principal goals of this program are to produce new and improved materials that will withstand increased
loads, and satisfy the environmental and srcua performance raeqrents unique to Army weapon system and equ* ment Exploratory deveop-
ment is conducted in the folowing areas: Metsllurgical techniques and alloy Improvements, organic materials, ceramic materials, composite materials,
merchanics of materlis, aser hardanlng of materias, failure analysis, and test evaluion methods. AI of these projects are aimed at producing
materials specifications for u in Army systems and equipment to satisfy Increased performance requirements, and to reduce the cost of weapon
system auison and Iffetie ow-er" cost.

b. (U) Proram Aee---hmwsts anid Future Efforts: )
(1) (U) FY 1902 Aceompluhm-ent Determined graphite/magneium (GR/MG) Metal Matrix Composite (MMC) corrosion effects and

started to prepare GR/MG-MMC foils for the Battlefield Data System. Fabricated MMCs for engine applications, vacuum carburized gears/bearings for
controlling surface hardness, insmled powder metallurgy processin equipment and demonstrated promise of casting repeir via welding to significan y
reduce reection rate. Laser hardening work include testing of metal-bearing resin, cetion-carbwi composites and flled organic composites as
barriers. Determined baftft/Imechanlcm metal Wrinate prprte. Poeerator material developments include a new process to greatly improve
properties of ainium-tnim aloy, cotig for enhancd enivionrnent pr:oction of urnu, and compleid sties anlyis on lag cab
sabots. DeveloW Proedure for rfti ceramc gun tubo@ and began chrcotl of moydni a"y ,e and powder metal aloy. Initited
product Improvement program on powder metaluminum alloys for artillery shell base and ogves. Traneltioned particulate-reinloroed aluminum alloy
devslpment into Army helicoptk components, transferred recommended specificaton chnges on hydrogen embrittiement to Hughes Aircraft, and
patented a preadhealon surface preparation trestrnent for stool. Textured steel armor materials moved into Manufacturing Technology phases for
ground vehcles. Baliically acoptable wes In uitra high strength steels led to procurement of heiloopter sets with substatl cost savings.
Initla mtit capabilty study of tak frontal armors, determined interaction of lorg-rod penstratom with spaced armors and op*mzed steel-alumi-
numn-Kovtar coosi armors wer applied to the MO armored combat earthmovelr design. Complelteld spel suppression kwne design for M1 13 Ar-
mored1 Personne Carrier and MOO tank oppilicons:r Initiated cooperaiv effort to inirove MI tank armor stels: Demonstrations for vehicle structures
include two molding techniques for large com"posite, structures arid the strngt of glass Iber/polysiieWa laminatles,. faced with steal, n effective aimer.
Chaciarized four crdwid t t tm pad elsmr, awarded contract on rein o od.p MI 1S roedwhel m orid rocsse c om poites for
lightweight track shos. Developed family of glas-ceami for d c dil engines: Patnt disclosures bued on low-cost densication of carbon
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fiber preforms, laser-tested ceramic I'm oe13e001 n winWdow/dome optca mateials for miselie. Grew larg Noodymium-YtkMn Alumfin Garnet
(NO-YAG) crystals from w~c very effcien laser rods wer Produced. Obtaied properties on slico carblde/alw'nirn (SIC/AL) and aice fber'

slmrinum (FP/AL) MMCs for bridgig, aNd evaluated new strugtural concepts. Performed flammabIky asaeemnt of l~ro-roaletant polymers; aid devel-
*ope Ied/ctwomata-free, watarboorronnbtn prinms Evaluate personnel composite armor and photoolomatic materials to solv ou-

ofndO flashblidn problem.

(2) (Ui) PY tI Pregmua Examine environmental effects on Slackhawk Kaviar/epoxy composites conduct FP/MG coroalo work.
*investiat graphlte/megnealum (GR/MG) composite interface and continue materials analys* of helicopter transmission case viration. Examine

proceeirg efet on adivanced gear steels, expend implant substrate systemn to include high-temperature tItanduum alloys for engInes. Continue to
deeo desig test dabe and methodology for loser and ballistio lwdartiget uaIcrwotv helicopter unrwcariag concepts, wan - structural
integrity of metal lmif~ne afte or lsimkpact. Conduct tests on advanced tungsten alloys for penstrators and processin evaluations of new binary
anid polynary alloys avid composite pefoetrators. Transition uranium-titanium alloy pr:ceMng It procesasPIng advanced development. Fabricate comn-( posits sabots and apply new protectiv coatings to urnu-iaimpenetrators. Gun tube mid carriae deveopment include rapid anlificatIn of
powder metal barrel liners, find ballistic tetn of rile ceramic liners, fabricate protowe lighteight hwitze components and proceswn chdte
for aluminum alloy and MMdCs for ligtwh compect armamnt systm Idunition mateorilsf developments include completin raid solidifted powder
tool steel punches, xufooe treatment processing of stee amnmunition parts, a d udy of 16941 boro as a nonstalegi shell body material. Develop
atandard adhesives Sest an dtt deformation modeling task on ammeunition belt liks. Ap3ply lihghthtW armor developments to High Technology
Test Bed (HTTS). determine optimal confgurtion of frontal armors and transition ino mterials scale-up and structures, demonstration advanced
development and develop optimum Weigh amor for top atac protction Upgrade/test spell suppression liners includin radological protection for
M2/M3 and MOO applicability. Establish facit for in-prxoss control of armor plate welding, anid contnu armor material desig handbook efforts.
Vehicle structures tasks include application of lighweigh composiles developing bat damage repar tchns improved *9r resistanice materials,
and cure techniques for thick compoea CharacterztrVack ped elastomers, design/analysls/fabricalo of reinforced-plat roadwheeis and track
shoe composite studies. Initiate net shape, cladles, hot Mstat pressing of ceramic engne oonents continue glasscerami engine materials
study and examine opportunities to reduce MIltank armor plait thickness Testevaluate carbon-carbon composites, perfoanalysis i pentos,
and conduct leer tests on optical and ceramic composite window/radomne materials for missiles Continue to characterize MMCs for bridgin and
evaluate Onkng techniques and developments of fire-resistant polymers for lightweigh vehicles and cot systems. Develop composite system for( helmnet and vests, and glass system for cancpkee Stud ferroloei material for fast optical sitchesacomplete flarinobllly data base, and
provide technical support on armoring executiv cam Initiate efts on MMC radar antenna, radar-absorbing materils, and neutron/lase optics for
electronics.
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UNCLASSIFIED

Program Element: #62106A Title: Materials

DOD Mission Area: #5=1 - Enginerin TeineegY (ED) Budget Activity: *1 - Technology Oaw.

(3) (U) FY 1964 Planned Program and eek fr Budget Yiw Request: Evaluate infrared spectroscopy for Non-Destructive Evalua-
lion (NDE) of composites, study Kevlar creep behavior, compare vibthermography with passive thermographic technq and apply stress wave
emission to curing iarge structural members. Examine silicon carbide/magnesium (SIC/MG) Processing parmeters, extend data base to fatigue of FP/
Al and SIC/Al and investigate SIC/Al fiber/matrix Interface. Investigate powder compaction for bearing steels, vacuum carburizing of high-porm-
ance gear steels, and nuclear magnetic resonance for implant characterzation. Perform laser and mechanical tests on Metal Bearkn Resin (MBR)
carbon-carbon and filled organic matrix composites. Determine Electroscan Remelted (ESR) and Vacuum-ARC Remelted (VAR) steel ballistic perform-
ance and undercarriage fabrication Process. Transition tungsten penetrator processing techniques to Processing advanced development and protection
coating work on uranium penetrators into MMT. Conduct field tests on composite sabots and characterize high length/diameter performance of
tungsten alloy and composite penetrators Transition powder metal precursor gun barrel liners and lightweight howft component developments into
6.3A and aluminum alloy and matrix composite proceeIng effoM into Army Heliopters. Commence firig tests on oermc gun bae liners and
initiate corrosion study on advanced boron steels. Transition boron steel results to indusy ad the new steel punch into MMT for ammunition
producton lines. Complt multithreat composite armor requirements and tests on advanced materials for tank front armor and Overhead Protection,
and install spell suppresion/radlological liners In M2 and MOO combat vehicks. Transfer ARC-spectrum-based Wel quality monitor to Manufacturing
Technology Program. Investigate coating. to togen laminate surfaces against abrasion and Impact for vehicle structures. Determine ballistic damage
resistance of fiber arrays, evaluate ioning concepts, and study microwave and radio frequency dielectric heating for reducing cure cycle time for thick

sections. Field test reinforced-plastc road wheels and molded alastomer track shoes, continue to develop glass ceramics and matrix composites, and
initiate net shape sntering studies on engine materials. Optimize low-cost process for densification of 3-0 carbton-carbion composites. fabricate/
evaluate prototype window/radome materials, and test new penetrator alloys. Investigate elevated temperature and corrosion resistance of bridging
MMCs and conduct structural teats of subecale components and joints. Perform synthes studies on phosphaenes. develop fireresistant Polymer
matrix comnposites, and evluate new coatngs. Complete development of lightweight armor, develop prototype fae sield, expand Wan burn and
uniform studies, synthesize chemical agent interactive polymerg, and continue security protection support. Continue neutron work and infaiate three-
dimenional mpte an eauate ew in egsra Cu ppltedevelopen l etrimor developments on fcen dispelde and signature

reduction of power sources

(4) (U) Prolam to Complsdte This is a contlnuing program. .)

c.(u) Maor M Metne Not Applicable.
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UNCLASSIRED

FY 194 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62111A Title: Atmospheric Investigations

DOD Mission Area *5 - Envemfeintal and Life Budget Actity: #1 - Technology Base
Scoenes (ED)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)
Total

ProotFY 1962 FY 1963 FY 1984 FY 1965 Additional Estimatd
Number Tite Actual Estate Estimate Estiaute to Completion Cost

TOTAL FOR PROGRAM ELEMENT 5034 5031 5812 6115 Continuing Not Applicable
AH71 Atmospheric Investigations 5034 5031 5812 6115 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. Mission needs respond to: (1) the requirements for the A"my to provide its own
weather support forward of division for assessment of combat operations and weapon systems performance and for hydrologic and flood forecasting;
(2) requirements for the Army to take the lead providing betlefield atmospheric characterzation to all three Services (Army, Navy. Air Force); (3)
requirements from the United States Army Field Artillery School to provide improved long-range artillery effectiveness; and (4) requirements contained
in the Long-Range Research, Development, and Acquisition Plan, Office of the Deputy Chief of Staff for Research, Development and Acquisition,
June 1962, and the Atmospheric Sciences Laboratory Research Plan, 1962, derived from addressing battlefield concepts contained in Air-Land Battle
2000. This program addresses the urgent need to develop meteorological techniques and equipment essential in the planning and support of combat
operations to maximize combat effectiveness. Adequate knowledge of meteorological effects and adequate procedures and equipment to compensate
for them are essential for optimum weapon performance and effective tactical operations. Near-realtime weather intelligence is essential in combat
operations planning and weapons system deployment. Specific objective are to: (1) develop meteorological techniques and equipment for direct and
krect support of lectro-optical and trget acquisition systems, armor, smroke, high energy laser, and artillery precision-guided munitions; (2) establish

and correct deficiencies In existing capability to asse and simulate, through models, the effects of dy battlefield environment on performance of
current and future electro-optical and ner milliUlter wave weapon systems; (3) provide quantifcation of potental battlefield atmospheres at
wevelengthi s from visible to near mnllimeter, and (4) develop remote atmospheric sensors to provide timely battlefield environment Intelligence.
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UNCLASSFIED

Program Element #62111A Title: Atimspheri invesIgationa
DOD Mission Area: #522 - Environmental and Life Budget Activity, #1 - Technology kB

Sciences (ED)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estimated

FY 1982 FY 1M3 FY 1O4 to Completion cost

RDTE
Funds (current requirements) 5034 5031 5812 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 5634 5045 6095 Continuing Not Applicable

The funding decrease of 5500 thousand in FY 1982 is a result of reprograming to higher priority Army requirements. The decrease of $14 thousand inFY 1983 is a result of pro rata application of general Congressional reductions to the RDTE,A appropriation. The decrease of $1183 thousand in FY1984 is a result of reprograming to higher priority programs and revision of anticipated inflation.

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES Program Elements #61101A (Atmospheric Sciences); #62730A (Cold Regions Engineering Technology); #63741B(Meteorological Equipment); and #65702A, (Support of Development Tesing). Work is coordinated within the Department of Defense by the UnderSecretary of Defense for Research and Engineering (USDRE). Direct coordination is maintained with the Corps of Engineers; Project Manager,
Smoke/Obscurants Project Manager, Control and Analysis Center (CAC); Army Materiel Systems Analysis Activity;, US Army Training and DoctrineCommand; Night Vision and Eleclro-Optics Laboratory, Harry Diamond Laboratories High Energy Laser Systems Project Office/Missile Command;Test and Evaluation Command, White Sands Missile Range WSMR); Dugway Proving Ground; Air Force; Navy;, National Oceanographic and Atmos-pheric Agency; Environmental Protection Agency, Panel IV of the NATO Research Study Group 15 (Action Committee 243); Panel XII (Meteorology) of
the NATO Army Armaments Group and the US Army European Mesometeorology Advisory Panel to exchange information and preclude duplication ofesort.

F. (U) WORK PERFORMED BY: The Atmospheric Sciences Laboratory, White Sands Missile Range, NM, is the in-house developing organizationresponsible for the program. The FY 1983 program is planned for approximately 75% of funding to be in-house, and 25% contractual. The top fivecontractors are: Physical Science Laboratory, New Mexico State Univesity. Las Cruces, NM; Optimetica, Ann Arbor, MI; University of Dayton, Dayton.OH; Science and Technology Corporation, Hampton, VA; and Aerodyne Research Inc., Burlington, MA. Contracts exist with eight additional contrac-
tors. The total contractual amount for FY 1963 is $1,178,000.

UNCLASSIRED
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UNCLASSFED

Program Element 62111A Titde: Atmospherle Inveetlgatlns

DOD Mission Aresa- 522 - En ,uS0-1In nalU Lfe Budget Activity # I - TelmnlW On
Selensee (ED)

6. (U) PROJECTS LESS THAN $10 MILLION IN FY 19W4: AH71 - Atmospheric Investigations: This program addresses the following Army needs
(1) to insure that the atmospheric impact on military systems has been properly treated; (2) to develop technques to improve the effectiveness of
Army systems under realistic battlefield conditions; (3) to develop techniques to mitigate atmospheric effects; (4) to develop atmospheric sensors that
can be Integrated into other Army multipurpos systems; (5) to develop meteorological measurement systems for characterizing battlefield environ-
ments; and (6) to provide atmospheric-related tools for system performance evaluation, wargaming, weapons design, and to assist the battlefield
commander in his preparation for battle. Accomplishments In FY 1982 include: (1) The development of new modules for the Electro-Optical Systems
Atmospheric Effects Ubrary (EOSAEL). EOSAEL provides field-validated models used in wargarnes and weapons design, development and testing. (2)
The development of a High Energy Laser Meteorological Support System. (3) The documentation of systematic tank firing errors due to refraction, and
development of a correction model to improve first-round accuracy of tank fire. (4) An automatic handheld meteorological lidar to measure visibility
from a single-point source. (5) A smoke munition expenditure model (KWIK) was validated. FY 1983 goals include: development of worldwide scale
models and data bases to produce a Global EleWro-ptc Systems Environment Matrix (GEOSEM); determination of high energy laser firing windows
to give significant increases in weapon performance; development of an advaned aerosol diffuion model and a lrge-we smoke screening model;
integration of the high energy ar meteorological system into the systems test fac, development of a smoke munitions exenditure model for
multispectral obscurants; development of Battlefield Atmospheric Transmission and Terrain Effects Ubrary (BATTEL 83) models addressing the obscu-
ration effects of dust and smoke under realistic terrain and vegetative conditions. FY 1964 goals are to: determine effects of rain and explosion debris
on doppler signature classifcations and Identification; configure a system to automatically sense battlefield contaminants; extend geographical cover-
age of EOSAEL to Mideast and tropics; develop sensor concepts for remotely piloted vehicles to measure target area meteorology;, demonstrate the
atmospheric effects on automatic target detectors and classiflers complete and distribute a chemical depiction model to Army users; develop a NATO
chemical biological defense meteorological message; complete specific models of chemical biological transport and diffusion for terrain "es of Army
interest.

H. (U) PROJECTS OVER $10 MILLION IN FY 194 Not Applicable.
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UNCLASSIFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62120A Tidle: Nuclear Weapons Effects/Flulilee

0OD Mission Area: #523 - Enoni Technoog (ED) Budget Activity: #1 - Technology Bas

A. (U) RESOURCES (PROJECT USTING) ($ In Thousands)
Total

Proe FY 1962 PY 1963 FY 1964 PF 19M Additlonal Eamae
Number Title Actual EatnIate Estmate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 8050 6514 9923 8558 Continuing Not Applicable
AH25 Nuclear Weapons Effects Research, Near

Milimeter Wave Technology, Fluidics
Technology 8050 6514 9923 8558 Continuing Not Applicable

I. (U) RIE DESCRIPTION01 OF ELEMENT AND MISSION NEED. The Army urgently requires battlefield equipment that is survivable in a nuclear
environment The soldier can be effective In the battle even after being exposed to severe nuclear environments. Equipment must be as survivable as
the soldler if the Army is to avoid the potentially disastrous situation of havng soldiers who are willng and able to fight after surviv ng.a nuclear attack
but are unable to do so because combat systems fall to withstand the hostile nuclear environments. A survivable Army force provides a st nuclear
war deterrent. Environmental definition, vulnerability assessment, development of hardening fbies, and evaluation of the nuclear survivability of opera-
ti forces are parts of the Nuclear Weapons Effects research program. The approach is to develop, maintan, and transfer to the materiel develop-
ers the technology for balanced hardening of fielded and developmental systems. Near Millimeter Wae (NMMW) radars offer a potential way to see
tough the smoke and: obacurants of the modemn battlfld. This capability is critical to the Army when fighting outniumbered againist force heavily
-reliant on obsourants for cover In the attack. The flulc technology program provides a coordinated, Army-wide program for the design, development,
testing, and feausibility demonstration of fluidic activated control systems for use in Army materiel. Compared to electronics systems, fluidic systems
can provide enhanced survivability in the nuclear environment and offer the potential for greatly improved reliablity, availbility, and maintainability, and
reduced Ilfe-cycle costs while providing Improved end item performance. An additional, though complementary, area of Investigation in High-Power
Microwave (HPM) technology provides the opportunity to increase understanding of the high-frequency electromagnetic energy region and Its potential
application as a directed energy source.

UNCLAS-D
1-39



UNCLASSIFIED

Program Element: #62120A Tie: Nuclear Weapons Effscta/FIuddcs

DOD Mission Area #623 - Engineering Technology (ED) Budget Activity: #1 - Technology Base

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Adltional Estimated

FY 1962 FY 1983 FY 194 to Completion Cost

RDTE
Funds (current requirements) 8050 6514 9923 Continuing Not Applicable

Funds (as shown in FY 1983 submisson) 5225 6532 11381 Continuing Not Applicable

In FY 1982, the program was increased $2825 thousand by reprograminrg action to rectify several deficiencies in the basic vulnerability and hardening
technology efforts and the nuclear delivery mission vulnerability and hardemN activities. This funding increase also provided for the initiation of
investigations in High-Power Microwave (HPM) technology. The funding decrease of $18 thousand in FY 1983 Is a result of pro rats application of
general Congressional reductions to the RDTEA appropriation. In FY 1984, a $939 thousand decrease was based upon alignment of program require-
ments and prodes with available resources. The remaining FY 1984 reduction of $519 thousand resulted primarily from a revieon of the anticipated
inflation in the proposed Army ROTE budget

D. (U) OTHER APPROPRIATION FUNO ($ In Thousands) Not Applicable.

E (U) RELATED ACTIVTIES: Nuclear weapon effects research Is part o a tW-Service effort in coordintion with the Defense Nuclear Agency. It is
rolated to Program Element (PE) #63004A (Nudear Munitions and Radlacs), wt1ch provides for technological assistance to materiel development
agencies. AN appropriate Army programs for missiles, combat vehicles, communications systems, and battlefield intelligence systems are supported by
these efforts. The Near Millimeter Wave (NMMW) technology program is coordinated with research activities in PE #61102A (Defense Research
Science) and other US Army Electronics Research and Development Command programs. Fluidic technology follows up on research in PE #61102A
(Electronics Sensors, and Signal Processing).

F. (U) WORK PERFORMED BY: Harry Diamond Laboratories. Adelphl, MD, Ballistic Research Laboratory, Aberdeen Proving Ground, MD; US Army
Electronics Research and Development Commend, Fort Monmouth. 4J; US Army Missile Command, Redstone Arsenal, AL, White Sands Missile
Range, NM; Air Mobiy Research and Dolopment Laborary. Fort Eustik VA; US Army MO Equipment Research and Development Command,
Fort Belvo, VA. Primary Conlractor include Sciene APplications Albuquerque NM, and La Jok CA; Mission Research Corporation, Santa Monica,
CAt Braddock Dunn aid McDonald, McLear, VA; Research Triagle Instltute, Raleigh. NC; and Garrett Pneumartc Systems, Phoenix, AZ. Approxi-
mate eight addional contractors we Involved in is program effort with total dollar vue estimated at $150 thousand.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: *621120A Tide: Nuder Weapons Effects/Fluldile

DOD Mission Area: #523 - Englnwg Technology (ED) Budget Activity. #1 - Technology B0e

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: AH25 - Nuclear Weapons Effects Research, Near Millimeter Wave Technology,
Fluidics Technology:. The Nuclear Weapons Effects (NWE) research program is an integral part of the Army Nuclear Survivability Program The NWE
research program is structured to provide adequate environmental definition for all nuclear weapon effects, to develop appropriate hardening fixes,
and to provide technology for including nuclear survivability hardening durng design and testing of systems in development or that are being product-
improved. This is the Army's only program to provide the technology that enables development of equipment that will be survivable on the tactical
nuclear battlefield. Near Millimeter Wave (NMMW) systems can provide better resolution of rnilitary targets than longer wavelength microwave sys-
tems. They are less affected by smoke and fog than electro-optic systems. The NMMW Technology Program will fill existing data gaps, develop
NMMW measurement standards, and investigate new NMMW all-weather systems. Fluldics offer low-maintenance, high-reliability, intrinsically safe
control systems that can operate in harsher environments than other types of controls, and are adaptive particularly to controls for missiles and
remotely piloted vehicles, gas turbine fuel controls, turret stabilization systems for armored vehicles, and inertial navigation sensors. This program
explores the applicability of fluidics to candidate systems sufficiently to demonstrate the feasibility of transferring technology to system development as
cost-effective improvements. The High-Power Microwave (HPM) Technology Program investigates high-frequency microwave coupling phenomenology
and the feasibilty of applying this directed energy source in a tactical battlefield environment. In FY 1982 prototype hardware fixes were developed for
the Missile Minder System (AN/TSO-73) and validation testing for the field-applied electromagnetic pulse (EMP) fix on the AN/PRC-77 radio was
completed. High-altitude EMP (HAEMP) test support was provided on the Position Location and Reporting System (PLRS) and analysis initiated on the
AN/TSO-73. Initial radiation studies and blast testing were completed on selected Mobile Electric Power (MEP) units for communications sytems.
Computer-aided design procedures for planar conformal NMMW antennas were developed. 94-gigahertz (GHz) linear arrays and two-dimensional lower
frequency scale models were demonstrated, and a 94GHz antenna model was completed. Initial High-Power Microwave (HPM) tests were conducted
on selected systems. A fluidic rate gyro was designed, fabuicated, and tested, a fluldlc-to-electrical interface was demonstrated, and a low-noise fluidic
power supply model was tested. In FY 1983 continue vulnerability assessments and work on application of product Improvements to equipment critical !
to the nuclear delivery mission, operation and improvement of existing Nuclear Weapons Effects (NWE) simulators, and transfer of base technology to

developers of hardened Army systems. Initiate designs for a Large Blast/Thermal Simulator (LB/TS) and source region electromagnetic pulse
(SREMP) simulator. Complete Battlefield Signal and Information Processing (BSIP) system software design, and begin applications and communica-
tions software design. Complete construction of a prototype Near Millimeter Wave (NMMW) coilection receiver. Complete Initial High-Power Microwave
(HPM) testing of selected systems and initiate design studies for a tactical HPM directed energy source. Complete final design of a low-cost fluldic
rate gyro for a Fluidic Heading Reference Unit (FHRU). In FY 1984 initiate hardentig efforts for new Army multichannel communications systems and
automated data processing (ADP) absemrbles critical to the nuclear mission, and begin detaled vulnersIlIty assessment and hardening using analysis
and testing to all Nuclear Weapons Effects (NWE) for selected/netted Intelligent Surveillance and Target Acquisition (ISTA) systems crtical to the
nuclear mision. Continue and expand on detailed analysis and testing of selected elements of major Army Air Defense (AD) systems and their
associated Mobile Electric Power (MEP) and ADP equipment and begin devilopment of nuclear Hrdness Assurance and Hardness Maintenance
methods for tactical systems. Continue development of nuclear hardeni and survivab!1t verification techniques, support and Improvement of existing
NWE simulators to include development of blest/thermal inetmentation and instalation of improved electromgne pulse (EMP) instrumentaion,
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Program Elemart #62120A TRWt. Nmlear Weapos Eflet./Fklules

DOD Mfssion Area- *m - Ea1iehg Teslinele (IM Budget Acelty. #1 - Teuleeg Sos

and a Large Blast/Thermal Simuljator (LB/TS). Improve Neow Milmeter Wave (NMMW) nmaremnt anid hunwtailanf procedurs and character-
ize NMMW propagation i smolie/snow and moderate/heavy reiL Fabricae Bwatlld' SignW an nomlcnPoesn (DSIP) hardar. mid com-
plate applicatlon mid commw~cations atwar dseWLg Design hlgh~rsolution 94- OWd 220.gigaherlz (GHz) radars, and complete 2206Hz transcelver
system arid antenna development studie for a Millimeter Wave (MMW) Remotely iltdVehicle (RPV) radar. Contnu High-ower Microwave (HPM
technoog inveetigallone to determirie the feasibility of deepg of a tactical HPM demonstration model. Continiue development of a firidic Headin
Reference Unit (FHRL). A sWignfcan level of effort will be devoec in FY 1964 to support the Amys VISTA (Very IntelntM Surveillance and Target
Acquiito) Program Mn the areas of radar technology, target correlation and fusiont algorithm and minletred information processors as described
above. FY 1964 ftude In support of this progrem are essenial to provide the Army with the technology mad desig capability to field systems and.
suppor*Vn equipment that are nuclear survivable and able to acquire and entgage targets under all weather conditions.

It.(U PROJECTS OVER 1110 MUUOU M FY 19"-. Not Awpliable
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UNCLASSIFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *62201A Tile: Alrcraft Weapons Technology I)
DO Mission Area: #523 - Erigln Technology (ED) Budget Activity: #1 - Technology Base

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project FY 1962 FY 193 FY 1964 FY 1965 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 4000 2485 3132 3342 Continuing Not Applicable
DH96 Aircraft Weapons Technology 4000 2485 3132 3342 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. The work performed under this program element is essential to enable Army
aviation to maintain a technology advantage and to increase the operational effectiveness and mission capability integral to successful conduct of the
land battle. The objective is to provide the greatest possible weapons effectiveness at affordable cost in order to multply the value of a single system
through technology and compatibility with other systems. This is accomplished through the conduct of exploratory development which generates and
demonstrates technical feasibility for application of advanced armament techniques and weapons on Army aircraft. Primary areas of effort include:
development of lightweight cannon systems with a goal of 40 percent weight reduction from that of current systems; development of Television and
Forward Looking Infrared (FLIR) image processing; improved air-to-air targeting techniques; and development of a magnetic helmet sight for use in
both scout and attack helicopters.

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estilmated

FY 1662 FY 1963 FY 1964 to Completion Cost

ROTE
Funds (current requirements) 4000 2485 3132 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 2094 2492 3303 Continuing Not Applicable

Increase of $1906 thousand in the FY 1982 funding level is a result of reprograming for a classified program beginning exploratory research. The
funding decrease in FY 1983 is a result of pro rata application of general Congressional reductions to the RDTEA appropriation. The FY 1984
decrease resulted primarily from a revision of the anticipated inflation In the proposed Army RDTE budget

UNCLASSIFIED
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UNCLA IIED

Program Element #2201A Title: Aircraft Weapona Tecoloegy

DOD Mission Area. #523 - Enlneeing Techno gy (ED) Budget Actvty #I - Technology w e

D. (U) OTHER APPROPRIATION FUNOS ($ In Thousanda) Not Appicable.

. (U) RELATED AClVITIE& Close Nelison is mantaied with the other military services and Inumby to avoid duplication of effort The Army
participates in the Tri-ervice Joint Technical Coordinating Group for Air Launched Non-Nclear Ordnance, an organization chartered at the mao field!
command level. This group provides a medium for exchange of technical information and determinsti of joint use Implications and to minimize
duplication of effort An Army representative serves on the Air Munitions Requirements and Development Committee, an organization within the Office
of the Secretary of Defense. One of the functions of this committee is the establishment of joint service requirements and development of air
munitions. Related Advanced Development work is conducted under Program Element #63206A (Aircraft Weapons), and Engineering Development is
under Program Element #64202A (Aircraft Weapons). Fire Control work is coordinated with other Army laboratories through the annual update of the
US Army Materiel Development and Readiness Command's (DARCOM) "Fire C " ai Guide."

F. (U) WORK PERFORMED BY: Contractors: Sperry Systems Management, Huntsville. AL; ARINC, Annapolis, MD; Teledyne Systems Co.,
Northridge, CA; Boeing-Vertol, Philadelphia. PA; Hughes Helicopters. Culver City, CA. In-house organizations: US Army Aviation Research and Devel-
opment Command, St Louis, MO; US Army Armament Research and Development Command, Dover, NJ; and US Army MMge Command, Huntsville,
AL.

0, (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: DH96 - Aircraft Weapons Techno.ogy The purpose of the project is to strengthen the
technology base of arcraft weaponry with partkuar emphasis directed toward Ng technological voids and deficiencies identified by the aviation
mission area analysis. The three technical areas under this project addres weapon system concepts, fire control, and aerial munitions/rockets. FY
1982 accomplishments include: Completion of prellminary dein of a magneto electric turret control wl hich pot of improving weapon
turret pointing accuracies by an order of magnitude; completion of a prelsmay desp for automatic cannon caliber target sensing armament; r q
gation into the feasblity of passively generating range to target utiliing television (TV) or Forward Looing Infrared (FIR) sensor video in cwx .- don
with an automatic target recognizer investigation of guidance, control, and integration concepts for a low-cost, temnnlly guided 2.75-inch rocket.
Technok)gy investigations Initiated during FY 1982 include: An evaluation of helicopter weapons technology which add 11a both current and future
weapon system requirements based on projected advancements In technology, threats, and tactics; devel ment of lightweight compact armament
with the objective of signIfcanty reducing system weight development of a weapon pylon concept which will minimize the HELLFIRE missle launcher
motion caused by transient launch force and rotor-induced vibrations (it Is anticipated that a he degree of weapon system accuracy as well as
potential for a le epesve missile design due to an Improved launch ironmen eult); nvestigao Into the feasitilt of an onle fi
control solution, wherein the ballistic differential equato are solved onboard the aircraft glre 00ob comput in real time ( replae the pree n
technique of curve-fitng ballistic trajectorie and eliminat the errors inheent In such curve fits); development of a bass fue for 30mm ihap d
charge munitions whic has the potential of increasing armor penetration capai1ity by 30% over standard nosomounted fuze configurations. FY 1963
activities will complete the formulation of an automatic cannon air-to-air fie control mochaniation init during FY 1981. Investigations wil be
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Program Elemnent #$MI0A Title: Aircraft Weapons Technology

D00 Mission Area: *5211 - En~ie"~n Teehneleg (ED) Budget Actiit #1 - Tohololgy fts.

initiated addressing the feasibility and potential effectiveness of a low-allitude air-to-sir prodmty fuze which is immune to false targets presented by
grounda clutter. Potential of a hypervelocity fleohette warhead in an air-to-air role will also be investigated. Development of a heads-up holographic
sight caple of linalngi borsught parallax errors and a laser Owea locator will be Initiated The magnetic helmet sight effort will explore the
feasbility of using a magnetic ensing system for the helmet and sight correlation in N~eu of mechanical and optical units currently being used. The
PurpFos !is to mprves accuracy and obtain a system more com pa0ble with chemical and biological overgarments. FY 1964 plans are to complete the
helicopter wapon technology evaluationi as well as development of the online *9r control solton, holographic sight, threat lase locator, and
variable siltnea pylon structure. An analysis of air defense suppression concepts and Inviestigation Into the feasibility of mullsensor target recognition
will be initiated.

K (U) PROECTS OVER $10 MILLON IN PY 198k Not Aplicable.

1-42



p FY 196 RDTE CONGRESSIONAL DESCRIPTIVE SUMARY

Program Element #62202A TWO- Aireralt Avionics Technology

DOD Mission Area: *521 - ElmPINn ic owl PhIc Budget ActKty #1- Technolog Base
Schemes (ED)

A. MIi RESOIM10CES (PR0JECT US~hS): ($ In Thowsends)

T06M
prolect IFY t11111 IFY 19nE3 is"3 1965 Additional Eatbwatsd
"Numbe Twoe Actual EsIbnals Ealit Estimate to Completo Cost

TOTAL FOR PROGRAM ELEMENT 5877 7278 8661 8180 Contintiing Not Applicabl
AH85 Aircraft Avionics Technology 5877 7278 8561 8180 Connting No Applicble

IL (M ~~m DESCRIPTON OF ELEMEN AN MIO 1011 Army aicraft must have the capaibilty and flexdblity necessary to perform a
variety of misions in day, night, mid adverse weather. In addition, the Incrosaed threat environment ftmposedr by hobtile forces requires enhanced
survivability meaures for new Army aircraft and to retrolt existing skcrsft The program provides the exploratory development technology base for

rinsiAm voissystems and related squipment for air Uo-ar and wairound communications, environment sensing, controls and displays,
tacica intruent s~schsand command and control. Implementation of these Integrated avionics systems will improve navigation, command and

cor~ol. and reduce pilot workload This permits Wester concenration en mission tasks, threat detection, and evasive maneuvers. The key to providing
this im proved mission capability, survivablity and tffldbt Is Implemetion of a standlard muliplIexed data bus kinerface (d~fne as MIL.STD-l55)
and dese of a modular. Integrated. digital avionics systernMi whi irhU ust the cockpit to reckice crew woukload, provide Increased ease of
reirofit and enhance autviablity through redundancy. Thene inprovtme wil allow Ls of Integrated controls and displays and autmaio of
routine functons So allow aircrews to concentrate on the tactical mission Finally, low cost and weight ivii result from these dseelpmnt and
provid beneft in improved aicraft performance, horese reliAbilty, and lower W~e cycle osts

CQ (U) COUIMRION WITH4 FY 1963 DESCRIPTIW W111111ARY: aS In Thousands)

rItw IMt IY" FY1604 to Cempls*ie cost

ROVTE(Funds (Current reqiement) 9677 7M7 ow6l Con~tn g Not Appicable
Fuft(s twInFY103st5360o)"aa 9404 CoWntini Not Applicable

..............



UNCLAWNED

Program Element #62202A Title: Alroraft Avionics Technology

DOD Mission Area: #521 - Eleotronic and Physical Budget Actity. #1 - Technology lass
Sclences (ED)

1. (U) FY 1982 - $90 thousand decrease to fund higher priority Army requirements caused a decrease in The US Army Avionics Research and
Development Actviy's (AVRADA) share of joint development of color displays with the US Army Electronic Research and Development Command
(ERADCOM) and the Navy.

2. (Uk FY 193 - $1000 thousand decrease is a result of Congresglr'al direction in the FY 1983 Appropriations Act 90 thousa decrease
was a reprogramlng of funds for the High Technology Light DIvision, and $21 thousand as a pro rate application of general Congressional reductions
to the RTEA appropriation.

3. (U) FY 1984 - $659 thousand decrease was reprogramed to ther por Ary r quiremenft cancels he MAiple Aircraft Laning (MAL)
program ($350 th usand), and defers development of the hybrid Multlfunction/Multlapectral NOE Sensor ($309 thousand). The remaining $184 thou-
sand reduction resulted primly from a revision of the anticipated Inflation In the proposed Army ROTE budgeL

D. (U) OTHER APPROPRIATION FUNO (S In Thousands) Not Applicble )
E. (U) RELATED ACTIVnlE& Tn-Service coordination of avionice developments and related programs is accomplished through Army membershipI

and participation in comnttes and worldng groups such as: Acoustical Society of American Standards; Aircrew Station Standardization Pan; Air
.Standardization Coordination Conmittee; Tn-Service Airbome Multiplex Committee; Advisory Group for Aerospace Research and Deve"l and

Radio Technical Commission for Aeronauicls Cost reduction Is pursued through 1on developments and hardware standardization. The US Army
Avionics Research and Development Actity (AVRADA) Is currently engaged In joint Service programs for te development of mulcoior thin-film
electrolumine cent displays, and a Dgt Map Generator for the Night Navigation and Pio System (NNAPS). The former progrm is a joint eo
among AVRADA, Electronic Research and development Command (ERADOOM). NASA, and the Navy. The latter development in between AVRADA
and the Air Force Advanced Fighter Technology Integration Program Management Office. A potential i-Service devweom currenty under conskd

ration by the Joint Service Review Committee (JSRC), is the present Air Force Digital Audio Distribution System (DADS). if adopted. DADS and the
DWW Multiplexed Audio System (DMAS), now being developed by AVRADA. would merge Into one program, AVRADA is also engaged in the devel-
opment of aviation Commend and Control (C2) system in cos coordination with the Commnd (CECOM), which has
technical systam eniwering responsibility for Army Commnd arnd Control System (ACCS). Incorporation of aviation 02 Into the ACCS is required
to totally Integrate Army aviation Into the Combined Arms Team to adt as a force multiplier for Air/Land Battle 2000. This program element provides
the technology base for ensuing development in related Program Elements #83207A (Aircraft Avionics Eqipment), *63221A (Nap-of-the-Esrth
Avionics and Navigation Equipmen), and #64201A (Aircraft Avionics). There is no unnecessary duplication of effort whin the Army or Departrnt of I
Defense.
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Program Element *U202A Tile: sAcraft Avioms Techmlogy

DOD Mission Are& #521 - E roic and Phy Budget Actiity. #1-Tschinly e
Sdwnm (ED)

F. (U) WORK PERFORM.D BY. Raycornn, Freehold, NJ; United Technology Research, Hartford, CT; Speny Rand, Phoenx, AZ; Harris Corp.
Melbourne, FL, Vionim Eatontown, NJ; and six other contracto with contracts totaling $1,385K through FY 1965. In-house developer is the US
Army Avionic Research and Development Actvty (AVRADA), Ft Monmouth, NJ.

4. (U) PROJECTS LE THAN $10 MILLION N FY 1984 AH85 - Aircraft Avionics Technology This proect: explores new concepts and tech-
niques in aviation electronics to enable future Army aircraft to perform missions more effienty and safely at low levels, at night and under adverse
conditions. Present emphas is being placed on avionics system designs for the follow-on Lght Helicopter (LHX) and block Improvements of current
aircraft. Exploitation of new technologie in such areas as Very High Speed/Vry Large Scale Integrated Circuits (VHSIC/VLSIC) and arificial intelli-
gence/robotics will be the basi for future avionics systems. They wit greatly reduce pilot workload, allow flights i all weather, day or nih and
operate on the dirty battlefield. FY 1962 - Continued contractual effort for feasibility hardware of the Digital Multiplexed Audio System (DMAS), whichJdistutes digitally coded voice by multiplexed bus, Improves Installation time, minimizes the effects on TEMPEST, enhances intolligtllity and reduces
noise to the headet. Introduction of Voice Interactive Avionics (VIA) was Initiated in FY 1961 and continued in FY 1962. Accomplishments include:
evaluation of commercially available voice recognition hardware in a simulated Army aircraft noise environment. Participated in tn-Service development
of multicolor thin-film electoklmecent displays. Pursued effort to obtain form, fit, function specification for an Attitude Heading Reference System
(AHRS). Established system-level design for a navigation test instrumentation, data reduction, and software development facility. Pursued Decelerated
Steep Approach and Landing (DSAL) effort Performed initial evaluation of the Global Positioning System (GPS) to determine its landing capabilities.
Pursued development of a compct CO laser rader to support NOE flight profiles. POD I (It Is shaped like a pod) was fabricated and will be installed
in the Systems Teetbed for Avionics Research (STAR) UH-80 aircraft for systems testing in FY 1963. A vibration sensor with potential for target
identification was demonstrated. kIentd information exchanges between aviation mission events and OR to establish an Army aviation CE architec-
ture. Army D" Avionics System (ADAS) display formats were completed for flight data. engine data, caution/waming/advsory, aircraft survivability
equipment, electrical system circuit breakers, eghteen secondary systems, and checklist and emergency procedures. FY 1983 - Complete explorato-
ry development for DMAS and tt the hardware in audio/acoustics feality. Evaluate commercial, speaker-dependent, connected-word equipment as
part of the Voice Interactive Avionics (VIA) development program. Continue participation in multicolor thin-film electoWminescent displays by develop-
merit of single-color, thin-lim samrpls of green, red, and blue. Inveate requirements for nuclear and Electromagnetic Pulse (EMP) hardening of
Army avionics equipment ad protection of avionics equipment operat In high send amd dust environrmns. Aesm the ability of the Global Posi-
tonng System (GPS) to provide Ianding guidance dat to helicopters. Support the US Army Communications Command (USACC) in formulating Air
Traffic Management (ATM) requirements. Initiate an algorithm development for vibration and three-dinensional Imaging for the CO Laser Radar
Sensor for target Identiflcaton. Cross-referencing aviation missi to establish 0 iWerface modes and Information flow: Complete software develop-
ment o to Army OW Avionics System tADAS and wily hardwaro/stlwrs baseoine, el ctrically and functionally, via hot bench testing. Award
conlract for Nig Navigation and Pioa System (NNAPS) Phase 4 Control Panel. Complet Digital Map Generator (DM6) simulation and modify for
flight tests. Accept delivery of the Integrated Mission Plang Station (IMPS), a systemn for preoaIn flight mission planning data by tape cartridge.
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Prognam Element: *62202A Tite: Aircraft Avionics Technology )
DoD mission Arem #521 - ElWcnlo and Physical Budget ActMty: #1 - Technology lles

ScIences (EO)

FY 1964 - Ruggedize commercial VIA equipment procured in FY 1983 and Instail In STAR aircraft. Begin development of multicolor samples for a
thin-mn e multicolor display. Prepare specification for nuclear and EMP hwdening of Army avionics equIpment Develop architecure
for integrated navigation, flight control, and fire control functions. Complete GPS flight test program. Install GPS in Landing Project Aircraft. Continue
coordination with the Air Force, Navy, and ERADGOM on programs relaing to Air Traffic Management (ATM). Evaluate adverse weather/obscurant
system characteristics and performance of vibration signature technilque for target detection. Evaluate interface modes and information flow between
Army aviation and ACCS. Initiste effort to expand ADAS baseline software to inorporate voice Interactive technology, control and display of the Night
Navigaton and Pilinge System (NNAPS), and absorption of the Integrated Aviis Control System (IACS) control and display functions into the
keyboard terminal unit and Wu t panel CRT Flight test the Digital Map Generator in STAR aicraft supported by the Integrated Mission Planng
Station (IMPS) for tape transport cartridge preparation. Integrate IMPS into the Digital Simulation and integration Facility to support hot bench testing
of ADAS and NNAPS.

. (U) PROJECTS OVER $I ULLUN SINFY I4 Not Appli dslo.

, )
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UNCLASSIFIED

FY 1N4 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #622AM Title: Aeronsutlcal Technology

O0 Mission Area* #52 - Enghimr ng Technology (ED) Budget Actvty #I - Technology Bse

A. (U) 1soURc1tMES 0WCT LISTInO) (S In Thousands)

Total
Projc FY 1962 FY 196 FY 1O4 FY 196 Addltioma Estmated
Number Title Actual Estimate Estimate Esimt to Completo Cost

TOTAL FOR PROGRAM ELEMENT 16522 22286 25612 28022 Continuing Not Applicable
AHT6 Aeronautical Technology 1622 22286 25612 28022 Continuing Not Applicable

B. (U) BRIEF OESCRIPTIONO EUM AND MI SiONNEE& To sustain the operational effectiveness and mission capablity of future Army
aviation system integral to the conduct of the land battle, the work performed under this program element is essential to develop and maintain the
technology necessary or an Army aviation advantage. The objective of this program is to conduct exploratory developrent end expand scientific
knowledge in the field of aeronautical technology and to exploit this knowledge within the various technical areas/dIscip4ine to increase operational
effectiveness; reduce W1fe-cycle costs; decrease dependence on mechadnical components; improve the soldier-machine interface; and improve helicop-
ter analysis, system integration, and flight simulation capablities, using both in-house and contract research efforts. Technical areas included are:
Asroechanics, Structures, Propulsion, Reliability and Mintainabtit, Soety and Survailty, Mission Support Eqime Arcr Systems Synthesis,
Aircraft SuAsystems, Advanced Helicopter Analysis, Research and Development (R&D) Flight Simulation, Man-Machino Integration, and Advanced
Systems Concepts. These technologies are continuously being developed for application to improve and correct deficiencies in current Army aircraft
systems aid in the development of future systems such as The Joint Services Vertical Lift Aircraft (JVX) and The Light Helicopter Series (LHX).
Requirements are derived from the Science and Technology Objectives Guide (STOG). the Army Aviation Mission Area Analysis (AAMAA). The Air-
Land Battle 2000 cept klrmulation, and from deveopent of technology opportunittis for ignificant ste-of-the-art advancements. Its proposed
efforts wil be In direct response to edsting major Army Technology Base thrusts, specfically that of improving the soldier-machi Interface.

C. (U) COMP ON WITH FY 1963 DESIIIlVE SUMARY: (S In Thousands)
TeWl

Addi l Es ted
FY 1982 FY 1963 FY 194 to Completien cost

RDTE
Funds (current requirements) 16622 22288 25612 Continuing Not Appic

Funds (as show In FY 1083 submission) 1604 24349 27642 Cointinuing Not Applicable
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UNCLASSIFIED

Program Element #62209A Title: Aeronautical Technology

D00 Mission Area: #523 - Engineering Technology (ED) Budget Activity *I1- Technology Sm )
The FY 1982 decrease reflects a reprograming to higher priority Army programs. The decrease in funding in FY 1963 reflects the results of a
Congressional reduction without prejudice. The FY 1984 decreased funding is a result of both program realignment and reprograming to higher priority
Army program requirements as well as revisions of the anticipated inflation in the proposed Army RDTE budget

0. (U) OTNER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Related programs are performed by the National Aeronautics and Space Administration - NASA (Low Speed Air-
craft Research and Technology - 505-42-XX), Navy (Program Element #82241N - Aircraft Technology), Air Force (Program Element #62201F -
Flight Dynamics), and the Federal Aviation Agency (FAA) of the Department of Transportation. Coordination to eliminate unnecessary duplication is
accomplished by: joint program reviews, exchange of program data sheets, research and technology resumes, and technical reports; inter-Service
liaison; attendance at scientific meetings and conferences; and joint participation In The Technical Cooperation Program (TTCP). NASA Research and
Technology Committees, and the North Atlantic Treaty Organization (NATO) Advisory Group on Aerospace Research and Development (AGARD).
Efforts under this program lead Into Advanced Development under Program Elements #63201A (Aircraft Power Plants and Propulsion), #63711A
(Aircraft Electronic Warfare Self-Protection Equipment), #63209A (Air Mobility Support), #63211A (Rotary Wing Controls, Rotors, Structures), and
#63220A (Advanced Rotorcraft Technology Integration).

F. (U) WORK PERFORMED BY: The in-house portion of this program is accomplished at the US Army Research and Technology Laboratories,
Moffett Field, CA; through the Aeromechanics Laboratory, Moffett Field, CA; Applied Technology Laboratory, Fort Eustis, VA; Structures Laboratory.
Langley Research Center, VA; and Propulsion Laboratory, Lewis Research Center, OH. For FY 1984, 54 percent or approximately $14 million, of the
budget for this program is contracted. The principal contractors currently identified for FY 1984 are Computer Science Corporation, Mountain View,
CA; Sikorsky Aircraft, Stratford, CT; Pratt and Whitney Aircraft, LTD, Montreal, Quebe Canada; Bell Helicopter-Textron, Fort Worth, TX; and Boeing
Vertol Company, Philadephia, PA. At least 20 other contractors will share In this program. Many contracts are still open and will be awarded on a
competitive basis.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 194: Not Applicable.

Fl. (Uf) PROJECTS OVER $10 MILLION IN FY 1964 (
1. ) P ole AN7S - Aerenautile Technology

UNCLASSFED
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Program Element #62209A Ttle: Awonsutal TechooM

DOD Mission Arm #523 - D we r n Teeinelogy(ED) Budget Actty #I - Technologfyf Se

a.(U) Projet DescrVileft The purpose of this project Is to ensure a vital and sound aeronautical tectical base for advanced and eng
neeg development programs leading to Army Aviation System i nprovements in operational effectiveness and combat mission cape lty; e.g.,
higher tactical mobility, increased stratetgic mob lity, Improved firepower, and increased combat sustanablity. This s absolutely necessary so that a
helicopter technology edge can be achieved and continually maintained for the United States. Areas of investigation with the technology disciplines
previously indicated consist of the following: fli mechaics, dynamic flight control technology. acoustics, design crteria. wegh prediction, material
engineering, internal/exteal loads, faigue and fracture mechanics advanced structural concepts, small air flow gas turbines including thermodynam-
ics and controls, engine accessories, thrust producers, high-temperature materials. mechanical drive systems, diognostics and prognostics, mainte-
nance and support, survivability through reduced detectability and aircraft and alrcrew Individual protection, nuclear/biological/chemical/laser protec-
tion. flght safety, caWg-andIng system r ound support equipment secondary power systems, environmental control systems, flight simulation. and
aviation human engineering for improved soldier-machine interface. These technologies are being developed for application to all current as well as
future Army aircraft systems, including the UH-60A BLACK HAWK Utility Helicopter the AH-64 Apache Advanced Attack Helicopter, the CH-47 Medi-
um-Lift Helicopter the A-1 Cobra Attack Helicopter; The JVX - Joint Vertical Lift Aircraft and LHX - Future Light Helicopter Series; and preplan-
ned product Improvement program (P3I) of these aviation systems.

b. (U) Pregrm Ats and Futre Efrs
(1) (U) IFY 1362 A I II- ' wered-mods wind tunn main roor/tall interaction test data were analyzed to produce an ex-

tenive data base for better understanding of helicopter critical design fo such as tal rotor placement, fin size, and main rotor thrust A flight test
egon was performed to obtain det giving insight Into the cam ol toss of diructional cont of the OH-5B helicopter In certain flight conditions.

A neutron rdiogrWhy unit has been installed which Wil allow detection of trapped moisture in composite and metallic structures. A fuli-scale helcop-
Sstatc/atigue tes flfty which wil now enable feIgue testing ol hellcopters ol up to 10 pounds gross weight has been completed Open-loop

testing of an OH-6 with higher harmonic control w Wotd Preliminary dat show so potential for significant vibration reduction. Propulsive high-
presure ratio centrifugal compressor ao and mechanical degn was completed, and Ies hardware procurement initiated. Design and analytical
irestioato resulting In two diffrent yet compatie dei approaches for high-work. single-stage turbines was comleted. Computer simulation of a
helicopter using adaptive fuel control has been conducted resulting in a unique concept selection and adaptive fuel control preliminary design. An
effective Reliability and Maintsinabilt evaluation too was developed for rotor subsystems and was used to evaluate eight developmental rotors The
feesiit of using shape mermy aMoys to repai helicopter control tubes and Woal iaes was demonstrated. As a result of heicopter oil filter and chip
detector improvements, a 1000hour oil change Interval has been recommended for all UH/AH-1 heilooptars. Concepts were investigated to provide
heat relief to siores, reduce potenia cockpit cor inatmiio, and reduce requirements lor large air Moe for nuiser/bocteriat/chemlcel operating( enviromer. In supot of developing a hover Infrared (I) uppressor for the UH-80 BLACK HAWK an engine test stand was converted to accom-
modate a T-700 engink, and a test 0l*presor w falbilied and suoanelily tested. A lull-scale crash tes of an advanced composite aircraft
fuesolags setion wacompltedw~th resultsshoein good correlation with the stdatin simulation modal. A joint American-European evaluation of the
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UNCLASSIFIED

Program Elemnent #6220A Title: Aeronautical Technology4

DOD Mission Area: #523 - Engineeri Technology (ED) Budget Act . #1 - Technology isee

internal cargo-handling system for the CH-47 was successfully completed. Significant Improvements were made to prelminary design methodology for
tilt rotors, advancing blade concepts configuration helicopters, and compound helicopters in conjunction with the recent Joint Services Vertical Lift
Aircraft - JVX Study Teams. Initial structural analysis and architectural design of the technology portion of the Second-Generation Comprehensive
Helicopter Analysis System (2GCNAS) was completed, and a preliminary set of software tools to aid in system development was released to Industry.
Flight teats of the UH-80 to obtain a data base for simulator validation were completed, and simulation studies related to the XV-15 Tilt Rotor, Rotor
Systems Research Aircraft. Advanced Helicopter Improvement Program (AHIP), and UH-1H were performed. A computer graphics task to model
ifmation processing and control demands of nap-of-the earth flight was completed using a facility which simulated task demands without visua
scene realism. An experimental control-display compatibility teat for pilot night vision system symbology was completed. A cockpit workload reduction
program was Initiated for the Lght Family of Helicopters (LHX), Including the determination of the feasibility of a one-man cockpit.

(2) (UIFY IWU Prer The Bearinglees Mak% Rotor (8tR) .111 urdergo %mitd Phase 11 testing to expand the forward flight data
base for large-scale bearingless rotors. Closed loop testing of higher harmonic control on an OH-6 helicopter to reduce vibration will be completed
and improved control laws will be developed. A flight test investigation of various advanced control system configurations will be conducted to provide
improved helo~ier performance and flying qualities and reduced noise characteristics. Wind tunnel investigations will evaluate torsionally soft articu-
lated rotors, hingeless rotor damping characteriscs, hingeless rotor gust analysis methods, and patterns of main rotor/engine gas interaction. Hard-
ware procurement and fabriotion for the turbine engine moving sidewall Ion investigation will be completed. Combustor improvements will continue
with development of a felt-metal/ceramic liner concept to be tested on the reverse-flow rig. Small turboshaft engine research efforts will focus on low-
speed stall usin a T55-L-712 engine with limited engine distoritio, digital electronic control on a T700 engine, and a turbulence study on a T63
eie. Fabrication of croesitant beaings with Improved fracture toughnes and tapered roler bearings designed for oil-off survivability will be
comploed. Work wil continue on superhard transparent coatings for heicopter canopies by establiing a firal coatn formulation arid developing
menufactu techniques for application. An effort wil be Initiated to develop cannibalizakin procedures to Identify serviceable components and
structures of bettle and crash-damaged helicopters and to quickly remove ths components and structures from the helicopter. Testing of the hover
infird R) suppror for the UH-0 wiil be completed. Testing of various helicopters to NBC, EMP, and laser threats will contai, and techniques
to counter these threat. wil continue to be inve . Complete analysis and documentation of the composite fuselage crash teat will be compfl.
ad. Hardware fabriaton and evaluation testing of an xt c rg load snubbing systerm will be compled. Application and materials compatibility
Uatin of the ealf-iswiing act*s solvent hyperchlorle decontanrinat agent wll be completed. A plan for developing in-ouxse computer graphics and
computer-aided design (CA) capabilty for preiminary design of advanced oncept wil be completed. Parameter definition, prelminary design, and
deailed design of an advanced Icing severit WM indicatio system, will be completed. Fight test to quantify the effect. of blae icing on hove

prfonme wi be completed. A Request for Proposals (M for the developmet of technology modules for the Second-Genertion Comprehaeive
Helicopter Analysis System will be Issued. and the first build of the lExecutive Complex of the system wil be competd Proceseing and correlation ofUH-0 light tM data with the current oiulsion meth moe wil be completed Validation of ground-baed simulation with actual UN-GO BLACKHAWK dfta wi be initied. Evaluation of the coimalailty of dipys with muli d tgrtd controilers will be conducted and flight simulation to
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UNCLA8SIFED

Program, Element *MM Title. Aerorautical TechnilAM

000 Mission Arew #501 - 911glneWWn T*WbMeleg (ED) Budget Actkty #I - Technloloy Oe

ealuhate the pilots use Of Peripheral vison as, a requiremrent tor simlator design will be performed. Simulation studies, will investige norrvisual
corrwunicti1W for traser oA Information reled to navigation anid tactics as well as Rlight crftcal status. The Ught Helicopter Sewies (LH) predeulg

studies will be completedl providing confguration data. weapons system evaluation, and sinigle-pilot cockrpit capability evaluation,

(3) (Ui) FY 1004 Plenued Pogrm anwid Sals fer Budget Yfew Request: Analysis of the results of previous wind lunnel tests of main
rolor/eirhaust gas Interactions will be conducted focusing on development of design guidelines for avoidance of reingestion Phenomena. Planned tets
Include main rotor/fuselage/tall rotor aerodynamic Interactions. Results of thrust response simulation studies will be coalesced Mit engn control.
ledchnlog to develop engine fuel control compensation technique to bnr adequate handling qualitie for nsp-of-tt'e-eaflh helicopter operations.
Internal nois source measurements will be used to validate analytical models and source/path Identification methods, and a program to develop
priedictiorr technique for noise transmission through Composit structures will be Initiated. Flight tests of various rotor mast heights wigl be completed
to provide an understanding of the nature of rotor/airframes interactions and provide design guidelines for avoiding interaction problems An mrvestiga-
lion of rotor design lods incurred during helicopter air-to-air combat maneuvers will be initiated to develop new desig loads crierna. iproved do-,
criteria for damnage tolerance and durability of composite helicopter structures will be developed. Bench fests will be conducted on an engine adeplve
fuel control system. Tests of a moving sidoell stator for turbines v"i be completed, and fabrication and evaluation of a pivvtin vane configiution
will be initiated. Fabrication of a 3000-horseporw (HP) hyrid transmission end a 500-HP transmission will continue. Small turbosh~ engine effrt
will Include completion of low-speed stall research on the T56 and completion of the dgta electronic control program using the T700. Fatigue tlow of
bearings with corrosion-resistant material and Improved factur touighness will be completed. A rotor system relIablty and maintainability design guide
and en advanced structures design and repair guide will be completed A study to develop structures inspection and repair concepts for hulicopter
battle damage will be completed. UHM-00 BLACK HAWK infrared (IR) suppressor thermal cycle and endurance testing will be completed. An Integrated
modular dual spectrum fie detection-suppressor sensor will be fabricated and tested. Hardwavre fabrication and laboratory test frw a low-vialibilty
advanced external load acquisition system will be completed. Inita computer-ailded design (CAD) capailifty for In-ous prelimrinairy desig activities
will be made operational. Fabrication of an advanced Icing severity level Indication system will be completed anid flight test initiated. Actuator design in
support of advanced rotor actuation concepts will be completed. System integration and first-level releaem of SecondGeneration Comprehensive
Helicopter Analysis System will be accomrplished. A study will be infiited to establish the feasibility of Incorporating head-directed area-cf-interest
scenes, in the Rotorcralt Systems Integration Simulator Studie of Information transfeor capabilities, of voice technolog will continue aimed at the
possibility of single-pilot helicopter systemns. System trade-offs In support of the Light Helicopter Series (LHX) requiement definition will continiue ass
the Air-Land Battle 2000 concept evolves.

(4) (LO) Program to Cewpleflee Tha Is a contnuin program.



Progam Element #6220SA Title: Aeonautical Technology)

D0D Mmsio Area #622 - EuigkbMern Teologyt (ED) Budget Act.ty #1 - Teology @am

c. MU Maor Micatonon Not Appic"-4e
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FY 1964 RDTE CONGRESSIONIAL DESCRIPTIVE SUMMARY

Program Element #62210A Title: Airdop Technology

DOD Mission Area: #623 - Enginerin Teetwology (ED) Budget Ac&*lt. #I1 - Technologyie

A. (U) RESOURCES (PROJECT LISTINf) ($ In Thousands)

Tote!
Projec FY 1962 FY IM6 FY 1964 FT 1965 Addlitlonal Estimted
Number Twol Aetual Estimate Estiate Estiat to Co*mplto coet

TOTAL FOR PROGRAM ELEMENT 1415 1684 2038 2170 Continuin Not Applicable
D283 Airdrop Technology 1415 1684 2038 2170 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports basic airdrop 'Achnrv. 7 ) technological
output is critical in fielding new airdrop systems anid equipment that provide and upgrade the US capability to employ and r-ix!', asuppl Airborne
and conventional combat units. Both the High Technology Light Division and Air-Land Battle 2000 concepts rely heavily on L*. se of airdrop for
resupply of forces far forwd. The goals of the technology are identilcaton of oncepts/means to Improve strategic airlift and to solve the deficien( des of inadequate airdrop survivability, Inaccurate airdrop insertion. and Inability to drop large f*9 and combat support material. Now airdrop concepts;
are evaluated which have a potential for Increasing mission capabilities of airdrop/arif operaticns and for reducing the costs of acquiito, use, and
logistics support of airdrop systemns and equipmnt Eight elffot comris the Airdrop Technology project: which supports all of the military services
and is the basis for the two related airdop projects In advanced and engineering developmet

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousandsi)

Totl
Add~mn oal Eaeieme

FY 1962 FT 1963 FY 1IO4 to Completion cost

RDTE
Funds (current requiremnents) 1415 1884 2038 Continluing Not Applicable
Funds (as shown in FY 1963 submission) 1540 1668 2144 Contiun Not Applicable

Reduction of $125 thousand in the FY 1962 funing level Is the result of reprograming to higher prftyt Army reqsuirmenis. The funding decrease of( 4 thousanid in FY 1963 is a result of pr rafts applcation of general Conresselonaol reductions to the RDTEA appropriation. The decreas of $106
tosninFY 1984 resied primarily from a revision of toe anticipated Inflation in the proposeda Army ROTE budgeL

UNCLASIFED



UNCLASSIFIED

Program Element ,62210A Title: Airdrop Technology

DOD Mission Area: #529 - Engineeig Tecnology (ED) Budget Activity #1 - Tec ase

D. (U) OTHER APPROPRIATION FUNDS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVmES Program Elements #63218A (Airdrop Equipment and Techniques) and #64218A (Airdrop Equipment Development);
Joint Technical Airdrop Group; North Atlantic Treaty Organization, and Air Standardization Coordinating Committee (ASCC/WP44); Mutual Weapons
Data Exchange Agreements with France, Germany. and Korea, and United States/Germany nonmajor items meetings. International and inter-Service
agreements and boards are used to exchange information on gains in airdrop technology, to avoid duplication of effort through joint and combined
efforts, and to promote and attain the objectives of US Rationalization, Standalrdization, and Interoperabillty (RSI) policies and programs.

F. (U) WORK PERFORMED BY: Al Corporation, Baltimore, MD; Pioneer Parachute Company, Manchester, CT; US Army Yuma Proving Ground,
AZ; US Army Natick Research and Development Laboratories, Natick, MA; Sandia National Laboratories, Albuquerque, NM; MAAKO Enterprises, Los
Angeles, CA.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 194 D283 - Airdrop Technology The specific objectives of the project are: increase airdrop
operational capabilities at all altitudes, at higher air speeds, and in all weather and geographical environments in order to improve strategic airlift )
capabilities; increase airdrop accuracy; reduce drop-zone dispersion; provide the technology base for advanced airdrop systems; eliminate technical
barriers hindedrng attainment of new airdrop capabilities; and reduce the costs of developing and maintaining airdrop components and systems. FY
1982 accomplishments: The Stag Wing and V-Cel gliding canopies have been fabricated and test flown successfully. Fabrication of a prototype I
Airdrop Guidance System including an airborne guidance computer, sensors, and servo module has been completed. Development of the guidance
software for this system continues, and guidance calculations are being refined by use of the guidance simulation code. Work to determine the fragility
in terms of the maxdmum alowable Impact velocities and acceleration for the seven vehicles most frequently airdropped has bee initiated. A technical
report describing the results of the investigation of the balloon-skirt alrbag has been published. A survey of mechanical energy-absorbin devices for
soft landing application was started as was the preliminary design of a retro-rocket airdrop system. The development of concets to provide drive-on,
drive-off capability for heavy airdrop loads and a systems analysis of current rigging techniques was Iniat. A concept to induce a controlled roll In
the high-level airdrop system has been selected. This concept which minimizes lateral drift has been Incorporated In the design of 3/8-scale-model
platform systems and drop tests have demonstrated the feasiblity of the concept. The feasibility of low-level personnel parachutes has been demon-
strated. A study was begun to design a free-fall water contalner. An experimental program to investigate the scaling lews of parachutes has been
formulated. and fabrication of 3/4-, 1/2-, and 1/4-scale models of the C-9 parachute to be used in drop test has been Inklated. An Inestigation of the
effect of static electric charges generated through parachute deployment on the opening of parachutes and on electrically fused weapons by such
charges was inilated. The wind tunnel tests to dermie lhe character of the airflow behind Air Force Cargo Aircraft nd to measure the behavior of
extraction parachutes In the aicrft wake were completld, ind the tst results re being aa FY 1968 Progran: For aisl gildg canopies,
complete flight tests and asembly of guidance softwere. In a0e flight est of large oaoples (300 square mes). Complete studies of fregl criteria
for vehicles and test design refinements of the airtag cushion system. Initiate a breadboard reVo-oce soft landing system. Complete the ana"ly of
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Program Element D62210A flNe Arap Tseluielgy
000 Mission Ares: #523 - Knglnsseng Tedmlegy (E) idget Act**.ty #1- Ted"hne leUrse

current rigging technique, and Initate new concepts needed for achieving a drive-on. drie-off capdflt. Complete testing and evaluate the resit of3/8-scale-mode, high-level platform airdrop system. Complet e exploratory work on a free-fall water containe and investigation into the effects ofstatic electric generated during parachuft deploymoent. Determine the relationshil between Alciat wake structures and behavior of extractionparachutes. Reinitiate exploratory development of h0gh-peed airdrop technology. FY 19S4 Program: Continue Ught tests of large-canopy gliderstogether with guidance and control systems. Review alternate approache to soft landing to include relic-rocket application. Transfer selected con-cepts of soft landing, new rigging, and hOg-leve platform technology to advanced development Initiale invetigation of concepts for high-level airdropof personnel and airdrop capablilties needed In support of Air-Land Baste 2000 doctie. This is a continuing tewgchni program.

N. (UI) PROJECTS OVER $10 EWON IN IFY 19ft4 Not Applicable.



UNCLASSWIED

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element 62303A Til: mil Technology i)
DOD Mission Area: #523 - Engknerg Technology (ED) Budget Actvty: #1 - Technology Sme

A. (U) RESOURCES (ROJECT ST ): ($ In Thousands)

Tol
Prosct PY 1962 FY 1933 FY 1064 FY 1065 Adilend EsI-
Number Tree Actual Estlamft EsUmate Estimate to Conpltion C

TOTAL FOR PROGRAM ELEMENT 26793 32558 34962 36141 Connn Not Applicable
A214 Missile Technology 28793 32558 34962 36141 Continuing Not Applicable

9. (U) URIEF DESCRIPTION OF ELEMENT AND MISSION NEED:. This is the Army exploratory development work for nprovement In fielded Army
missile and rocket components and technical options for use in future tactical missile systems in response to US Army Training and Doctrine Corn-
mand Mission Area Analyses of Defiiencies. Thee deficiencies ae addressed through work in applied research, laboratory hardware development,
and limited technology demonstrations n the areas of dose comhat, fire control, and air defense. This program is needed to achieve and protect
technological leads in tactical missile and rocket technology while providng the Army a critical capsbity to: (1) acquire te best missile/rocket
systems at the least life cycle costs. (2) provide technological advancement In areas where there is little or no industry incentive due to lack of )
commercial applications; (3) provide a quick response capability in time of crisis; and (4) preclude technological surprises by potential enemi. Efforts
in this program are focued on technologies that will enhance the capablities of missiles to operate effectively In adverse batt~lf eironmfents
improve the survivability of misile and rocket launch platform make our systems more effective against herd targets, provide affordabe but necess-
ry sophistication to overcome enemy numerical advantages, and provide near-t rm insertion In fiekled and developing systems.

C. (U) COMPARISON WITH FY 1913 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
AddlitiEmted

FY 1102 FY 103 IFY 104 to Coniplion Cost

RDTE
Fund. (current requirements) 28793 32558 34962 COONu Not Applicable
Funds (as shown In FY 1963 submission) 30041 37651 37575 ContIng Not Applica

The funding decrease of $1248 in FY 1982 is a result of reprograring to a higher priority rerent. The decrease of $50 thousand in FY 1963 is
a result of a 35000 thousand reduction at Congressional direction In the FY 1983 Appropriations Act and a $93 thousand reduction from pro rats
aplication of general Congressional reductions to the RDTEA pproplation. The deceae of $2613 thousand n FY 1964 is a remult of adusrmet

I-IS L
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WICLASSFIED

( Program Element #623GMA 
Tide: Missil Technology000 Mission Area; #523 - Enginermn Techolgy (ED) Budget Activity. #I - Technology rSwto the technology base in support of the New Technolog Thrust e~or and from a revision of the anticipated Inflation In the proposed Army RDTEbatgeL

D. (U) OTHER APPROPRIATION FUND& ($ In Thousands) Not Appicable.
E. (U) RELATED AC11VITES Efforts in this programn relate closel to science and technology programs condlucted by the Defense AdvancedRegsrchi Projects Agency (PE #62711 E, Tactical Technology), the US Navy (PE #82332N1, Strikce Warfare Weaponry Technology), the US Air Force
(PE #62602F Conventionai Munitions, and 63601 F, Covenvtion Weapon.), and the Ary (PE #63306& Terminally Guided Projecile). D4pilcationis precluded by active particiatio by laboratory personnel i inteagnc working groups and deliberate structuring of the program to concentrate on
the Armys unique need in tactical missiles. Where are of potentia urterrented duplication or opportunities for ooperation have been Identified,
eppopriate agreements have been effected with the command/agency concerned. Memsi exst In working groups of the Joint Services Gwi
dance and Controf Committee, The Joint (Mr-Sehnv.) Technical Coordinat Group for Munitions Developmnt~ (Mislief an Rockcets). the Joint
AM/Navy/NAAi Force Propulsion Committee, and! North Atlati Treaty Organization Panels.
F. (U) WORK PERFORMED BY: The US Army Missile Commanid, Redstone Arsenal, AL, has pulmauy reeponiblIlty for execution of this program.
Approximately 50 percent of the dollars are contracted out to more than 56 companies and universiies. The top five contractors include Computer
Sciences Corporation, Huntsville, AL, Sperr Support Services, Huntsville, AL; The Boeing Company, Seattle. WA; Ford Aerospece/Aeronutronic Divi-
sion, Newport Beach, CA; and Martin Marietta Corporation, Ortando, FL Approximately $0 milion is contracted out with 53 other contractorsm
0. (U) PROJCTS LESS THAN $10 MILLON IN FY 19"- Not Applic*l.
H. (UI) PROJCTS OVER $10 MILLION IN FY 1S4.-

1. (U.1) Poojest A214 - Mifisa Teelinelog

a. (U) Preject Desorlpmq This program provides for the Integration of domestic and foreign technological innovations and advancemnentsInto Army nissile and rocket components. Principal products under Investigation emphasize technology that permits autonomous acquisition of targets,
cost reduction technkquaes missile operation in adverse natural and artificial en@nmment survivablity enhancwesn, man-weaspon intomperabilty

( improvements, and fth exploitation of technological opportuitea whIch may counter new threat and Improve the force multiplier ratio of Army
combt forces. Over 50 percent of the progra is in *sect support of the Self-ContaIned Munitions thrust one of fio now Armoy technology thrusts.
The broad objectives of the program ae to. (1) develop guidance and co" and termIntal homing systemse having Multimode and autonomous target



UNCAWRE

Program Element: #62303A Title: Missle Technology

DOD Mission Ares: *5= - Engineering Technology (EO) Budget Activity. 1 - Technology es

aquisitlon capabilities, reduced vulnerability to antirdiation missiles, and the capability for operation in adverse weather and countermeasures eviron-
merit; (2) develop minimum signature propulsion systems and low-cost missile/rocket components with improved service life; (3) reduce development
costs through simulation; and (4) reduce risk in new system development These objectives involve most of the scientific and engineein disciplines
related to missile and rocket development. The program consists of nine technology areas with work areas described as follows: Sensors - radio
frequency guidance; autonomous target acquisition; millimeter wave and laser guidance; beamrider guidance; infrared homing, sensor design, and

ignal processing; digital beam forming for advanced air defense radars and terminal homing measurements. Guidance - automatic multitarget
correlation handoft inertial guidance components and system control systems; and misile tactical softwre. Simulation - radio frequency si mlation
technology;, infrared/electro-optical sirnulation technology, multAmode simulation technolog, and millimeter simulation. Technology Integration - inte-
gratIon of technologies for demonstration of aW defene, close mbat, ard field ar y nissil and rocket concepts. Aerodynamics - advanced
missile interceptor aerobaillstics tacticiall issil asropropulsion technology submislle aerodynamics and advanced rocket aerodynamics. Propulsion
- minimum signature propulsion, quantification of propulon signature Impact next generation of propellants predction/extenslon of useful ft of
propellants; and air-brathing propulsion. Structures - structures metodology advanced materials applications and fiber composite structures; and
laucher/loader and ground support equipment improvements. Technology Planning - conduct overall planning and management of progrm elment
to include utlization and evaluation of industrial independent research and development. Applications and Analysis - generate concepts for affordable )
future mIssfi systems whih can defeat the evolving threat

b. (U) Pr ogm Aoop!s , Wen , F.ure Efel

(1) (U) FY 1ONAeoplshmnh Preparatory to an advanced development proc in FY 1963, completed exploratory development
on a fiber optics guided missile concept which permits rng from full de .i, controlled from a men-In-tie-loop gunner's station, and having a seeker
to home on designated armor targets. completed exploratory development en a millimeter wave eeker for terminally guided submiesiles to attack
armor targets in adverse environments, completd xploratory development on a fly-over, top-ack antlermor missil concept which uses a light-
weht sensor and defeats armor targets with a self forng-fragment warhead; completed exploratory development on a carbon dioxide ls
beamrider concept which has the potential to accurately guide a hypervelocity missile; completed the basein airframe for a 2.754nch kinetic energy,
antarmor rocket launched from a helcopter and conducted the Initial demonstrations of an air defense track-while-scan quiet radar.

(2) (U) FY 16 Prgn Complete demonstration of an air defense, ultra low idelobe, qulet radar In a realistic hostle environmert
(to enter nonriysteme advanced development In FY 1964); complete tests on option for an automatic acquisition, low-coet Imaging seeker, complete
exploratory development on a minimum signature rocket motor for a potentia product limprovemrent to STINGER; complete demonstration of meanse to
reduce the noie lovel to the missile gunner and aunch vicinity of close combat wapons; comp accuracy tsts on a separatig penetra.or, kinetic
energ, antiarmor rocket fird from a helicopter In simulated flight comnplet demonstrat of a passive infrared guidance schem Integrated with an

UC-M



UNCAM WED

programn Element: *62M0A Ill 11s ees Teellgy

DOD MIIIlon Area: DM81 - @1 nu9i TeehleWg MMD Budge AcUIT. #1- Teshnology 111as

edg n radio frequency homning Interceptor to prvie les senslvity to elecroni countermeaures. and complee demnonstration of a dynracally
deied, 49Mrill iery rocke systemn haftn potential application to the Rapid Deplymnt Farce.

(3) (M IFY 1984 Planned Rpoad eatlm fer ludget Year ReMuset Complete demnonstraton of a flre-and-forget multienviron-
mootd active radio frequency seeke which can be used against stationary or moving srm targets; complete studies on an Imnaging infrared seeker
Which is ent advanced developmnent for close comnbat application; com plete performnc deep~ studiles to develop lock-on-bofcre-Itch and
Iock-on-eftar-lmumicl alternastives for adverse enronment miumete anid radio frequency seekers, adopt Navy/Air Farme Medim-Rang Air-to-Air Mis-
aift (AMiRAAM) seeker design for potential Army ai defense appliat compet development of an aerodynamics date bankt and analytical rmethod
to Predict submlselile Interaction; comnplete feasibility demnonstration of a dual-thrust. mknm rocke moto for short-range air defense;- omplet
hyperveloorly launch technology for helicopter application; complete demonstration of a nmsesu defense acqisition system. which combines a
quiet radar with en inkrse detection and acquisiio system; complete demnonstration of on1.bOd pr mces i capabilties for an air defens ystemn/
seeker which wil show aigilcant irnprovemnent against a wide range of outirermeases; omplete deonstrastion of Optical consleitotrget cooing
for application to a fiber optics guidance system and begin demnstrattion of hypervelocity flechette dispersal Ischniqus for a low-cost application to
helicopter self-protection.

(4) (U Propra to Coumple.lo This IB a onthing programn.

c. (U bieor Mlsefns Not Applicable.



Y1954 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Progrn Element *G237A Title: Lase Weepen Technology j
D00 Mission Are& #634 - Dbwctsd Energy Teelmelgy lBudget Acti* #1 - Teebmebg Oe

A. (U) RESOURCE (PROJCT LISTING): ($ In Thousands)
Totld

IN~e FY IO2 FY 1IOU FY 1964 FY 196 Add~tonal! Estimated
Number Twoe Atal Eadetmls Estimate Estimat to Cemulsle cost

TOTAL FOR PROGRAM ELEMENT 23295 41881 32839 36284 Contlniing Not Appliodube
A139 Laser Weapons Technlog 23295 41861 32839 3628 Continsin Not Applicabl

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED- This progrm provides ftu asporstory development high-energy laser techolo-
gy base for potential Army mission applications In the close combat and air defeanse misslion asthough advancemnts In laer devices and
coninens acquis1tio and fire control, beam control and op"io and fth damage and effects dea baser. This progrm also provides ft definton
and analsi of lase weapons concepts and risk reduction In support of lase weapon demonstrator and verification effort&. Near-term emphatsis Is the
ROADRUNNER dem~onstration of thei ability to defa In a realistic environment by the us of lases that are of te targets. Longer term technoolog
tasks are aimed at achie*vin ore capabl laser weapons. Ary forward are ground forces need the capeblity to defeat enemy weapons' of the
electrmanetc spectrum. Potential enemy forces us and rely upon such Our possession of t capability wil deny to enemy fore the ability to on
the battlefield. This capablt will provid a critlcal force multplie and Increase the survivability of Army ground fores.

C. MU COMPARION WITH FY 1063 DESC~RIPIVE SUMMARY: (S In Thousands)

Aditional Esnte
PT 1362 PT 1163 PT 1964 to osmumse cadt

ROTE
Funds (current reqinsmsnts) 23295 41881 32839 Continufng Not Applicable
Funds (as shiown in FY 1963 submission) 22926 31327 34096 Continufng Not Applicable

The tunIN Increase of $360 thousaind in FY 1982 Is a result of reprogrmng for advanced aerosols; propegation testingi and a teichnoog effort for
composite lighweighthigh-pressur gas bottles. The funding Increase of $10564 tusan is a remit of Congressional direct In the FYt 1963
Appropriations Act and pro rat applic-ao of general Congressional reductions to mao RDTEA appropriation. The tuning decrease of $1257 tu-

sand in FY 1964 is a remilt of revision or mao anticipated inflation In mae proposed Ary ROTE budget

I-o



Program Element #62307A Tile: Laser Weapons Technolog

DOD Missio Ares: #524 - Directed Energy Technology Budget Actjvty #1I- Technology Bsm
MED)

D. (U) OTHER APPROPRIATION FUNDS: (11 In Thousands) Not Applicable

E MU RELATED ACTIVITIES: AN DOD high-energy laser program we closely coordinated by the Office of the Under Secretary of Defens for
Research and Engineering to Insure maximum benefit to the DOD and to preclude duplication of effort The Navy is developlngq high-energy lase
technology in Program Element #62735N (High-Energy Lae Technology), and Program Element #62768N (Directed Energy). The Air Force is
carring out high-energy laser development efforts In Program Element #WOM0F (Advanced Radiation Technoilogy) and Program Element *6260F
(Advanced Weapons). The Defense Advanced Research Projects Agency is supporting development of advanced lases optics, and pointer-tracker
for space applications in Program Element #62711 E (Experimental Evaluation of Majo Innovative Technologies) and Program Element #62301 E
(Strategic Technology). The DOD Is establisin a Nata High Energy Lase teat capatility in Program Element 6660A (High Energy Lase
System Teat Facility).

F. MU WORK PERFORM BY., The top five contractors are: Westinghoiuse System Development Di~sin Baltmore. MD; TRW Defense anid( 'Space Systms Group. Redondo Beech. CA. Hughes Aircraft Company. EL Segundo. CA, AVCO Everett Research labioratories. Ever^tt MA, and
United Technologies Center. East Hartford, CT. There are approximately 80 additional contracts anid an estimated total contract value of $40 million in
FY 1963. The US Army Missile Command. Rest"n Arsenal. AL. le the ini-house developing organization.

4L(U PROJECTS LESS THAN $10 111ILLION IN PY 1964 Not Applicabile.

H-(U PROJECTS OVER 810 MILLION IN FY 196&:

1. (U P elset: A139 - Laser Wespoe Tegitnelogy

a. MU Prelee Desorlplle This program provides for the develomen of the high-energy laser technology base for future lase weapon
system developments, the formulation of laser weapon system concepts for viabile Ary missions, the demonstration of the capabilities of laser
systems. and the exploration of the poebe utility of other directed energy technologies such as particle beom and electromagnetic pulse. The
program consists of eight technological work wowa Chemical Las - advanced nozzles; advanced chemica pumps; solid fuels, oidizers and
dluit anid repetitively pulsed chemical losers. Electric Laser - pulsed Isers employing ultraviolet. X-ray, and cold cathode electon beam prelon-
ization schemres. and aicilmary suheystemn hardware includin lightweight elacrical power generation and power conditioning equpmt Optics -
cldocop 116r0r figuring; outpu windlows; corposfte mirr"ors; optical coatings; and optical component protection. Beam Control/Prcpagation - hot-(spot trackng; intmated pointr4raclker design; ban control system simuletlin precision kmngf trackcer, propagation call/smoke experiments; repeti

pued dagotis and prpgto ied taste. ActluisitionJFirs Control - Improved acquisition techniues. no radar design; fire control



UNCLASSIFIED

ProWrn Element #62307A Title: Laser Weapons Technology

00 Mission Area: #524 - Directed Energy Technology Budget Activity. #1 - Techology Oee
(ED)

dmulator; target identification and damage assessment techniques; and fire control system design. Damage and Vulnerability - establishment and
analysis of laser damage mechanisms and damage tesholds tor Concepts and Mission Analysis - laser weapon system concept definition, concept
development, fieldability, operational effectiveness, and cost analysis for close combat and tactical air defense missions. Advanced Laser Techniques
- development of new or advanced lasers, components, and techniques to advance the state-of-technology, Involvng development of ag" wave-
length lasers, multilaser combination, efficient excitation techniques, and evaluation and exploitation of evolving laser devices and techniques.

b. (U) Program AcmpNlsmmits arid Future Efforts

(1) (U) FY 19S2 Ao '-sip a onto: Successfilly demonstrated the scalability of the calclum-based chemical pump for an Army weap-
on-size chemical Mse. Demonstrated the feasibility of a more efficient, less complex, and less expensive lithium chemical pump approach. Demon-
strated ultraviolet prelonized pulsed carbon dioxide electric laser output energies of greater than from gases suitable for battlefield use. Initiated a
joint program with the Air Force Materials Laboratory for laser output material window development Complee the joint Anny/Nevy Hot Spot TrackNg
Program using chemical lasers. Completed the fabrication of the Advanced Brasaboard Tracker, and Integrated it Into the Hot Spot Tracldng demon-
stratlon. A 10-meter propagation cell was Installed at Redstone Arsenal, and In-house propagation experiments were conducted through tYPic battle-
field aeroei and smokes with the repetitively pulsed carbon Noide laser device. Experimentally validated damage aesment techriques using
target signature reduction. Initiated competing fire control system designs. The damage and vulnerability data base was expanded through tests on a
variety of US and foreign optical and sensor targets using the currentiy available laser wavelengths and waveforms. The preliminary desn phase of
the ROADRUNNER demonstrator was completed and the detailed design phase Initiated. The Forward Area Laser Weapon-Demonstrator program
was terminated at Congressional direction after completion of the preliminary design phase. I

(2) (U) Iff 104 Piogier,

(3) (U) F" 1M Pl mned P ogam and ibla for aIdget Yew Requ se

(4) () Progrm to Cm Pdo This isa contnuiv prograi.

UNCLASSIFIED
I-6
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FY 1964 RuTmONRSSOA DESCRIPTIVE SUMMARY

( prgramn Element *6USI1A fTNWe Tank mNd Automotive Technology

DOD Mission Armse Enosaesl" Tedveelegy OEP Budget ActKty. #I- Technology kms

A- (U RESOURCE (PROJCT USTINS)c ($ In Thousande)

Tota
INoeo a si Isi rv 166 rv isi Addilonal Ealbuatp

Nuhmber Twoe Acstal Eakms E101h100111 Eefnate, to Completdon cost

TOTAL FOR PROGRAM ELEMENT 17487 16aw 24662 22640 Conlinsig Not Appilablo
AH91 Tank and Autoive Technolog 17437 1695 24662 22849 Contig Not Applcabl

L (U) BRIEF DESCRIP~IO OF ELEMENT AM 1 MISN NuWb The pulPase Of t proram W (1) To advance the stato-of-ftheet of tank and
automote technolog allowing for the development of Combat and Tactica Vehice systems tha can d ft eanticipsaed throa on the future
ba&lefleld (2) to conduct product line planning and develop tchnolog to Improve the coat and combat ectivenes f tank-automvotie systems (3)
to Imprve mobiit tough the developmont of improe engin. tranamlson. and sport tank-automnotive omponot (4) to conceive and
develo tota vehicle sstm conrepts1 to moat the users DivisWo 86 ueldtesm reqs~eMent the Ar-Land Bat 2000 tv-term reqtuirements. and the
H~I-Techniogy Ught Diison needs, and (5) to enhwa vehicle ivvabit agsins current and anticipted twe thwough the integration of veticledea g9 active and -as countermeasures amnnition comparbreng, and conmot mateils.

C. MU COMPARISON WrrH FT 19e3 DEOCFNW SU KMRY: ($ In Thousands)

ToWd

FT 1962 FY IiSf PT 1M6 to Cowmpto cow

ROTE
Funds (curent requrment.) 17437 1696 24662 Continn Not Applicabile

*Funds (as shown in FY 1963 submission) 14648 19926 2650 Contiuin Not Applic"ll

The fundMIn increae In FY 1962 of S278 .mkmo is a reult of reprognrnilg to prid for the ealy sarwt of the aiinor integration task to Idetif an
explolt noww mio inasis end protection technology for combat vehicle N aplcton to Improve vehicle sassblily against hi-enrg antitank
(HEAT) warheads and -,n'i energyW (IME penetrators. The tunding decrese of $1973 n~lon In FY 1963 in a reauit of Congressional direction In the( , FY 1963 Appropi 5-tion, Act. The FY 1964 drise nof $1636 mIion Is the res1t of en Army de~i to fund effort on a geof new technology
base throats and revision of the 1nl,1pFtd inft In fthe ppoe Army ROTE budget.

1-63



Progra Element #SIA Titl: Tank and Automotivie Technoloff

DOD Mission Area- #621 - Enghwerlg Technology (ED) Budget Activity: #1 - Tecthnology Bas

0. (U) OTHER APPROPRIATION FuWOS ($ In Thousands) Not Applicabl.

L (W) RELATIED ACTVITIE Specific programq elements related to the technicai aros of this program element are: p #61 102A (Defense
Research Sciences); PE #62106A (Msterlift PE #e2eosA (Large Caliber arid Nuclear Technology); PE #62733A (Mobility Equipment Technology);
PE #62618A (SaJlstic Technology); PE #63102A (Materials Scale-Up); PE #6=21A (Aircraft Power Plants and Propulsion); PE #63608A (rank
Gun Ammunition); PE #63521A (Combat Vehicle Propulsion Systems); PE #G363A (Conibat Vehicle Turret and Chassis); PIE #63602A (Advanced
Land Mobility Systemns Concepts); and PE #23736A (Combat Vehicle Improvemnent Program). A close relationship is maintained with other Services
and Government agencies through regular conferences and coordination meetings to preclude duplication of effort. Reearch and development lnfor-
matom concerning respective alleas tank-automtie technology Is being shared via dat uchange agreements. A new management concept was
Initiated I 1962 to create Technology Area Managers to concentrate on national efforts In a partculr technology and thus uncover any unnecessary

IF (U) WORK PERPFORME BY. US Army Tank-Automotive Commnand, Warren. MI, has the responsibilty for the Implementation of this progra.jOther Army I-house organizations that support this program are: US Army Armament Research and Development Commnand, Dover, NJ; US Army
Miselie Command Huntsvle, AL. US Army Electroc Reearch and Development Command. Adeiphi. MQ, US Army Nka Research and Develop-
ment laboratories. Natick,. MA. US Army Test and Evaluation Comnmand. Aberdeen, MD, Waterways Exp~erment Station. Vicksburg. MS. the Human
Engineering Laboratory, Aberdeen. MD: Nwal Research Laboratory. Washington, DC; andl Cold Regions Research end Engineering Laboratory, Hano-
ver, NH. Majo contractors perticipt ". the programn are Stevena Institute of Technolog, Hoboken, NJ; Food Machinery Corp. Sari Jose, CA,
General Dynarnics Corp. Warrmn MI; Teledyne Con~tinna Motors Corp. Musktegon. MI; Pacii Car and Foundaery Co, PACCAR, Renton, WA; Garrett
Corp. Phee=i AZ; Wiley Laboratories, El Segundo, CA, Georgia Tech, Atianfta GA. Optlmetrics Inc, Amn Arbor MI; Kesweenaw Research Center.
Iloughlon. MI; Environeintel Research Instiute Ann Arbor. MI; 0-al Laoratory. Columbus. OH; and Wiliams International Inc., Walled Lake. Mi.

a. (U) PRO.ECT LESS THAN 610 MILLION IN Y 1U4.t Not Applicable

.j oU) PROJECT OVER $is01111L111MN FT 19"4

1. (U) Prse ANNl - Tank anl Autemelv Technology



TI

UNCLASSIFIED

Program Element *62001A Title: Tank and Automoive Technology

DOD Mission Area: #523 - Enuineering Teclnology (ED) Budget Activity. #1- Technology Bas

a. (U) Pro est eaerlplon This project provides funds to advance the state-of-the-art in tank and automotive technology, leading to the
development of ground combat, combat support, and tactical vehicle systems and componentry that will improve the Army's ability to fight the antici-
pated threat. The program as divided into four areas: mobility, systems Integration, survivability, and vetronics. The mobility effort provides for explora-

tory development of Improved propulsion systems, back and suspension systems, structures/chassis, and components/materials. The systems inte-
gra io effort provides for the development of advanced concepts for future close combat, combat support and tactical vehicle systems. The result of
this integration is a base of subsystem options through Innovative subsystem integration techniques. These techniques will provide combat vehicle
ammunition compartment integration to reduce damage caused by exploding ammunition; development of combat vehicle analysis methodologies for
optimizing total vehicle systems designs; and examination of new techniques to assist the designer in creating an optimized design. The vetronics
objte is to develop a system architecture and standard for more efficient integration of vehicle electrical/electronic systems and realtime integra-

tion with the electronic battlefleld. The swvivablfty thrust area is directed toward providing the technology, components, and techniques which mini-

mize combat vehicle susceptibility to detection and identification as a target and the reduction of the probability of being hit. The effort combines the
tasks in technologies such as countermeasures, ammunition compartmenting. fire suppression, armor, and vehicle application of robotics into concepts
that exhbit potential Improved iitay effectiveness.

(jb. (U) Prea - ~ Aand kplhPe& uture Efforts:

(1) (U) FY 1902 Aeonplmhmentmf The Future Close Combat Vehicle Systems (FCCVS) Phase I concept studies, concentrating on the
1990-2000 timeframe, have been completed. The vehicle concepts developed utilize technologies possible for a 1995 fielding date. In-house concep-
tual studies were performed for the light sir defense system, Improved Conventional Weapon System (ICAS) vehicles, M551 alternative vehicle con-
cepts; Advanced IFV variants and Ught Armored Vehicle (LAV) variants. A new approach to development of a highly survivable lightweight combat
vehicle was initiated focusing design of an Integrated Countermeasures Combat Vehicle on solutions other than passive armor such as vehicle

signature reduction, threat warning, and rection techniques. Advanced Adiabatic Technology - Low-friction bearings were designed and fabricated

with rig testing Initiated. Irnta analysis, design fabrication, and ig testing of piston/linear combinations were performed. Solid lubricated advanced

camshaft/valve train design was completed. Vetronics - The science and technology of electronics applied to vehicles was initiated. Purchase order

contracts were awarded to 14 avionic/electrical/vehicle companies to stimulate their Independent Research and Development (IR&D). Track Technol-

ogy - Track rubber analysis Identified degradation products. Improved formulation and ingredient dispersion resulted in a 50% increase in blowout

resistance. Advanced Turbine Components - Final work prior to demonstrating the zirconium oxide-coated turbine wheel was completed.

(2) (U) FY 1963 Pega& The second phase of the Future Close Combat Vehicle System (FCCVS) concept studies focusing on higher

( i risk/higher payoff technologies targeted for the post-year 2000 timeframe will be completed. New ammunition compartment design techniques for use

with autoloaders will be developed. Integrated Countermeasure Vehicle Concepts employing missiles and advanced subsystems will be developed.

Advanced Adiabac Technology - Conduct single-cylinder engine demonstration using low-friction, ceramic bearings. Demonstrate single-cylinder

UNCLASSIFIED
I-OS



UNCLASSIFIED

Program Element: *62601A Tite: Tank and Automotive Technology

DOD Mission Area: #523 - Engineering Technology (ED) Budget Activity: #1 - Technology Base

engine operation without oil. Conduct initial multicylinder tests without engine oil. Vetronics: Initiate development of system architecture standards and
identify subsystem interface requirements. Begin power source distribution study. Track Technology - Continue track rubber development effort to
establish dispersion standards, improve heat conduction, develop nondestructive test methods for quality assurance and study property structure
relationships to support improved polymer synthesis. Initiate and complete design of an Advanced Suspension System with pneumatic springing and
hydraulic damping and start fabrication of one laboratory test unit. Brasaboard Ionization dust detector will be fabricated and installed on an MSO tank
at Fort Knox, KY, to determine vehicle compatibility.

(3) (U) FY 194 Planned Program and Bas for Budget Year Request Complete the concept formulation of the Infantry Fighting
Vehicle (IFV) testbed design. Support user requirements definition of the Command, Control, Communications (C3) Vehicle. Analyses of the Future
Close Combat Vehicle contracts will Isad to consonance with TRADOC to defining required subsystem and system performance criteria for advanced
combat vehicles. Complete advanced Adiabatic Technology variable valve and porting/manifold design. Demonstrate oilless engine operation and
minimum friction concept on a multicylinder engine. Develop vetronics system architecture standard and subsystem interlace standard. Develop a
standard power source distribution system. Transition ATEPS, Advanced Diagnostics and Advanced Prognostics programs to vetronics. Complete
fabrication of an advanced suspension with pneumatic springing and hydraulic damping, and conduct performance evaluation in the laboratory fol-
lowed by starting fabrication of a vehicle set. Produce advanced turbine components and prototype hardware for high-temperature recuperator and)high-pressure rotating regenerator.

(4) (U) Program to Completien: This is a continuing program.

c. (U) M@ Mieteonea Not Applicable.
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FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *62966 TAW: Large Caliber aOW Nuclear Amumant Techiveley

GO0 Mission Are&- *m2 - Fngill 8 Teeluilog (ED) Mudget Aetirty #1 - Todlmeleg Bae

A. MU RESOURCES (PROJCT LJSTNS (S in Thousandii)
Tetal

P1e1e IFY IM IFT 1963 IFT 1964 IFT 1965 Adilen ItimH e
Number TEO Afehial EOafte Estimale Estimate to Completin cost

TOTAL FOR PROGRAM ELEMENT 22652 16793 Contbnuin Not Applicable
AHIS Large Caliber & Nuclear Armamnt

Technology 22652 16BM Continuing Not Applce

111 MU BRIEF DESCRIPTION OF ELEMENT AND WMIO WEE The Large Caliber and Nuclear Armaments Technology program performs ex-

otput of this program is used in defining promising revolulocnary systems as well as product Isipmrwmt associated with evolutionary development.
The prolect supports the Cloee Combat Heavy Mission Area through the development of an Improved Conventional Armament System OCAS), Arma-

ment Systems for Light Armored Vehicles (ASIAV). anid Tan* Smart Munitions (TSM). The Fire Siupport Mision Ares Is addressed by development of

am neret Smatreria (Systes propelantd an C onveni) eo ns SmuniPrjtions, GP) w a nn ft tre;nclartcol and f(S ) fuzte

technology. Them effort form the foundation for subsequent weapon and munition advancd development angineeelng developmet., and many
product improvement programs. A fundamental commitment has bean made to address requirements and prioritie s defined by the user. with
concentiration of effort and resources on thoes oblectiee having the highest priority and highest potetal payoff. Technology effts with this prOlet
are consistent: with overall consolidated guidance by Departmtent of the Army and stupport new Army thnusts in the area of self-contained mitions.
soldier/machlne interface, and target acquisition system.

UNCLA1 ED



Program Elemnent #6260SA Title: Lags CaOWe UMd Nuclear Amameuit Technology

DOD Mission Area: #S= - EIIerIg Teeteg (ED) Budget Activt *1 - Teewllnee ha.e

C. (U) COMPARISON %IMM PY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Addllo smo
FY 1962 FY 1963 FY 111114 to Compleio cost

ROTE
Funds (current requiements) 22652 16793 Continuinig Not Applicable
Funds (as shown in FY 1963 submission) 19750 20054 Continuing Not Applicable

The increase In FY 1962 fundin resulted buom the required Army support of continuing armor/antiarmor efforts for ground combat vehices, cap"bl of
defeating advanced shapedl charge and kinetic energy armor threats. A funding decrease of $1210 thousand in FY 1963 ia a result of reprograming of
funds for High Technology Light Divison and relet the reprograming of funds to higher priority Army projecfts The remaining FY 1963 decrease
resulted from Congressional reductions in the FY 1963 Appropriations Act and pro rats application of general Congressional reductions to the RDTE.A
appropriation. The decrease of $1699 thousand in FY 1964 reflects the Weprgranin of funds to higher priority Arny projects.

0. (U) OTHER APPROPRIIATION FUND& ($ In Thousands) Not Applicable.

L MU RELATED ACTIVl1TlE* Technical Area of ti program ws related to Program Element #62617A (Small Caliber and Fire Control Technol-
ogy). #62616A (BakIst Teology), and numierous advanced and engineri development projects. Coordination of similar efforts conducted by
the Air Force and Navy is accomplished by visit of technical personnel. interagenicy meetings, and fri-Service reviews and workshops to encourage
crotlization and preclude duplication,

F. (U) WORK PERFORMED B11Y: In-house efforts are conducted at the US Army Armament Research and Development Command iaclllties located
at Dover, NJ, Aberdeen, MD. and Edgewood, MD. Contract support is provided by Motorola Government Electronics Division. Scottsdale, AZ; Florida
University, Gainaville, FL; Honeywell, Minneapolis, MN; Norden Systenms, Norwalk. CT; Firestone ire & Rubber, Akron, OH; Westinghouse Electric
Corporation, Pittsburgh, PA; rd Martin-Mariet Orlando, FL. Raytheon, Bedod MA; General Electric, Burlington, VT; MIT, Boston, MA; Aerojet Electric
Systems : crp, Azusa. CA, and numerous other small contractors.

0. (M PROJECTS LESS THAN 610 MILLION IN FY 1364: Not Applicable.



UNCLASSIFIED

Program Element #626A Tille: Lge Caliber nd Nuclear Anrameint Technoky

DOD Mission Area #523 - Enginorig Techollogy (ED) Budget Activity. #1 - Technology Base

H. (U) PROJECTS OVER $1o MILUON IN =Y 1964:

1. (U) Project AHIS - Large Caliber and Nuclear Armanwnts Techo

a. (U) Project Deecriptioet The Army has a critical need to provide more effective tank firepower systems to defeat projected threats in
the 1990s and year 2000. Critical tasks will provide antiarmor munitions to defeat projected threats and technology that can lead to lighter weight and
smaller tank firepower systems. In the Fire Support area, the Army has critical needs to provide direct support systems that are more responsive, have
higher firng rates, reduced labor intensity, and great firepower against armored targets. Key tasks will evaluate robotic technology for self-propelled
howitzers and provide critical experiments on munitions that are easier to handle and have Improved antiarmor capability. In the high-technology area
the Army has critical needs to develop munitions and launch technologies that can provide major Increases in firepower and system effectiveness. Key
tasks will be pursued to provide energetic materials that can lead to superenergetic explosives for warheads with Improved armor penetration. In
addition integrated tasks for primers and fuze will provide a technology base for projectiles to meet threats and requirements for the post-190
timeframe and for Air-Land Battle 2000. Also in order to meet Army needs ot higher muzzle velocities and higher performance, key technology tasks

( will be pursued for new solid propulsion techniques and electiragnetic propulsion systems.

b. (U) Prora mmW Fudtur Effort

(1) (U) FY 192 Acceiplsments:

a. (U) Close Combet Hevy:. The optimum Improved Conventional Armament System (ICAS) configuration was established. ICAS
is responsive to Air-Land Battle 2000 in that It Is tailored to the NBC environment, will have a highly lethal drect fire armament system and autoloed
capability. Rocket-Assisted Kinetic Energy (RAKE) prototype rounds were succesfully fired during FY 1962. RAKE is designed to provide the lethality
of large caliber guns and kinetic energy warheads to light armored vehicles

b. (U) Fke Support A 155mm projectile, utilizing terminal homing technology developed under this project, will provide increased
accuracy and lethality against moving armored targets. Howitzr Test Bed (HTB) Ill was tested in the Human Engineering Laboratory Battalion Artillery
Test (HELBAT) VIII and demonstrated major Increases in accuracy;, Improved soldier/machine automation; compatibility with advanced decentralized
command, control, communications, and Intelligence technology; and ability to peorm hip-shoot missions with significant reduction in bme (< 1 min
vs 15-20 min).

c. (U) High Technollogr. Westhouse teats of a rali electromagnetic accelerator exceeded muzzle velocity goas anid Provided a
basis for optimism that the technology can be weaponized. The Westinghouse test fbure was shipped to the Dover site and installed during FY 1962.
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UNLASSIFED

Program Element *62566A Titi: Large Caliber OnW Nuclear Armaments Teelmeology

DOD Mision Area: *523 - Enginser!ng Technology (ED) Budget ActIty: #1 - Teology Base,

(2) (U IFY 1563 Pregram

aL (UA Class Combat Heav fileeln Area: During FY 1963 tOMS ballistic canno will be fabricated anid tested. Autoloader con-
cepts for ICAS will be genrated, and the most promising fabricated during FY 1964. RAKE test hardware will be fabricated and ffight tested. If
sucessfully tetd RAKE will be avaiable for trmnition to advanced development in FY 1964. 105mm Super Long Recoll Gun will be fabricated and
teeting initiated in FY 1964.

b. (U Pir Support Misnion Area Concept definition of a 155mm Conventional Geometry Smart Projecte (CGSP) will be comn-
pleted and laboratory testing of critical components Initiated. System architecture for an Integrated Smart Artillery System (ISAS) will be de~ne
incorporatin autohandbn improved pakain and resupply concepts-

c. (U) Air Deisnee Mean Arem During FY 1963 a qulck-response turboaltomnator demonetrator for SENTRY will be designed
and fabricated. Optical fuzing for a Short-Range Medium-Aliude Air Defense System (SHO0#ADS)-type missile will be demonstrated.

d. (U High Technelegy Test will be conducted and results of Electromagnetic Rail Gun flinge will be analyzed pending satisfac- -

tory results, tesibed activity will progress to advanced Gdvelopmen Joint Army-Navy stud on multioptlon artillery fuze will be completed.

(3) (U) PTY 1964 Planned Programi and Bome for Bud~ Year Request

a. (U) Close Combat I eavy: During FY 1964, t ICA autolioader will be fabricated and tete nabling transition to advanced
development In FY 1965. 106mm Super Long Recoll Gun (SLR) effort Initiated in FY 1963, will conaist of fabrication of harctm and testing. The
SLR Gun will provide reduced trunnion forces and provide llght armored vehices with Increased lethality. A concept: feasiblity demonstration of RAKE
will be conducted.

b. (U) Fir Supp or A concept feasibillty demnonstration of CGSP wil be condlucted. ISS cannon, flick rammer. and gun mount
will be Integrated end engineering tests Initiated. Safing Arming, and Fuzing Sysm (SAFS) for Corps Support Weapon System will be Integrated and
nuclear so"in analysis conducted. First-generation un*veraal modular chages for ISAS. fabricated in FY 1963, will be tested.

c. (U) Air Defense During FY 1964, prototype mechanical and electrical aesembies for the SAFS for SENTRY will be fabricated
and iegratad. Optical fuzes for SHOMADS-typs air defense missiles will be field tleted If successful, this fuze will be avalilable for tranaltion in FY
1965.

UNCLASSIFED
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Program Element #*UA Title: LaWg caber and Nuclear Anummuis Teeheeogy

DOD Mission Are.: #528 -M Eulnelg Technology(ED) Budget Activlty #I - Teelmele gie

d. (U) High Tochnelogy Helical and rall electromagnetic accelerMatowl be evaluated to deMne the beet canidate for
weaponization. In addition, row technique for power generation and storage, and switching mechanisms and materials wAil be evaluated for electro-
magnetic launchers Superenergetc materal and new cofnfigrto for warheads will be tested to determine potential increases hi armor penetra-
tion.

(4) (U) Program to Cenmper This con~tiug technology program will demonstrate Innovative munition concepts and define ways to
improve curent systems to eXtend theh Useful lfe. Continuiation of eWpOrao" development efforts for artillery, tanks, components, anid techniques for
futur munitions systms.

c. (U) M@We IstN e Not Applicable.
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FY 1904 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62617A Title: Small Caliber and Fire Control Techology )
DOD Mission Area *523 - EngimerIlng Technology (WD) Budget Acivitr. #I - Teclnolgy am

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project FY 1982 FY 1163 FY 1964 FY 195 Additional Estimated

Number TWe Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 10670 9473 9635 10547 Continuing Not Applicable
AH19 Small Caliber & Fire Control Technology 10870 9473 9535 10547 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: There is a major need to improve the probability of hitting enemy targets on the
first and successive rounds, as well as increasing the effectiveness of small caliber ammunition. Fire control components for gun systems offer a
significant potential for improving gun accuracy through the application of advancements In electronic devices and new sensors. Small caliber ammuni-
tIon and guns are high-volume items, and there is a continuing need to seek improvements in material applications and processes to reduce cost and
logistica burdens and to improve weapon system producibilty and useful lIfe. The objectives of this program are to develop the technology base,
exploit new findings, and conceptualize and demonstrate Innovative improvements In fire control, automatic cannon weapons, and small arms weap-
ons and munitions systems to meet recognized deficiencies. The scope of the program emphasizes the system-oriented areas of combat vehicles,
aircraft infantry and short-range air defense armaments, as well as developing basic technology in the mes of fire control, armaments, and material
.applications. Specific Investigations develop both hardware and analytic tools necessary to assm system performance, Identify problem wes. and
address resolution of thee problems. The resulting data base form the foundation for all subsequent ire control and small caliber weapon and
munition advanced and engineerng developments.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addillonel Esitnmaled

FY 1912 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 10870 9473 9535 Continuing Not Appcable
Funds (as shown in FY 1983 subnisslon) 11470 9902 12216 Continuing Not Applicable

1-72
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UNCLASSIED

Program Element #117A Title: Small Cber md FIrs Contrl Teehnolgy

DOD Mission Ares: #62 -fh Tesdn hnology (ED) Budget ActIvV. #1 - Teeholgy Ben

The funding decrease of 6600 thousand in FY 1962 Is the result of reprograming to higher priority Army requirsme The funding decrease of $429
thousand in FY 1963 Is a result of Congressional *aecon in the FY 1963 Approprialons Act and pro rate application of general Congressional
reductions to the RDTEA appropriation. A funding decrease of $2332 thousand in FY 1964 is the result of reprograming to higher priority Army
requirements. The remaining FY 1964 reduction of $349 thousand resulted prknaily from a revision of the anticipated Inflation in the proposed Amy
RDTE budget The reductions due to FY 1962 and FY 1964 reprograming were absorbed in the system-oriWetd technical areas: Short-Range Air
Defense; Aircraft Armament and Combat Vehicle Armament.

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not appNcable.

E. (U) RELATED ACTIVITIES. The technical areas in this program are related to the following program elements: #62623A (Joint Service Small
Arms Program (JSSAP)); #63607A (Joint Service Small Arms Program (JSSAP)); #6260WA (Large Caliber and Nuclear Technoogy (AHle));
#62618A (Ballistic Technology (AHO0)); #62203A (Space Aircraft Weapons Technology (DH96)); #62105A (Materials Technology (AH4)); and nu-
merous other advanced and engineering development projecls. The cordination with similar efforts cnducted by the As Fac aid the Havy Is
accomplished by interagency meetings, TdSevIc reviews, and workshops to encourage information exchange and preclude unnecessary duplication.
A Joint Services Small Arms Program has been chartered with membership from the Army, Navy, Air Force, Marine Corps, and Coast Guard to
coordinate development of all small arms weapons and muniltions. The Laboratory Director chairs the Army fire control technology base planning
group which includes active members from all development and readiness commands to assure full coordination. prrfization of activity and the most
effective utliation of resources. The Laboratory Director also chais the Joint Services Working Party for Guns, which reviews, assesses, and coorc-
nates all gun activities, principally automatic cannons, for all the Services. In close cooperation with the US Army Aviation Research and Development
Command, a fully Integrated helicopter armament technical base program has been developed.

F. (U) WORK PERFORMED BY: The in-hous work Is conducted at the US Army Armament Research and Development Command facilities locat-
ed at Dover, NJ. The five largest contractor are the Northrop Corp., Anaheim, CA; Westinghouse Corporation, Baltimore, MD; Heckler and Koch,
Arlington, VA; AAI Corporation, Baltimore, MD; and Texas Instruments, Dallas TX. In addition, there are small contracts, with a total value of $963,000,
with 13 other vendors.

C. (U) PROJECTS LESS THAN $10 MILLION IN FY 194 AH19 - Small Caliber & Fire Control Technolog. This project will provide and
maintain a technology base which will lead to advanced development efforts on Improved fire control for all gun systems, automatic cannon systems
for ground, airborne, and air defense vehicles; Improved small caliber munitions aid Watve material applications which will lead to lower cost
materials with high reliability and maintainability for gun systems. Principal Acoompl~hnt in FY 1962 included: completion of design and subsystem
fabrication of a 35mm armament tune demonstrator for the Bradley Fightilg Vehicle System; completed an evaluation of maneuverable projectiles for
aircraft anr ent fabricatlon of an acoustic processor and sanor rMy for pave acquisition of aerial targets. test of an M1 Tank projectile

UNCLASSFIE3
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Prgam Element #112117A Title: Smal Caliber and Fire Control Technology )
DOD Misson Are #522 - Engneering Tednologyf ED) Biudget Actvy0 1 - Technology as"

trajectoiy detec on device; formulated and validated a simulation model of a regenerative piston Ikquid-propellant cannon system; conducted firing test
with the AH-1S Cobra Helicopter using a prototype digital turret drive; and completed development of the fire control processor architecture for a
prototype integrated processing system. Tasks to be accomplished during FY 1983 and 1984 are: Complete integration and test of the 35mm arma-
ment turret demonstrator; begin tWbed integration of the passive surveillance system In a ground reconnaissance vehicle; complete subsystem
hardware and static tests for a command adjusted trajectory maneuvering projectile; complete software development for the very high speed inteWat-
ed circuit fire control radar and a prototype Integrated processing system; complete design speclfloatons for a conventional high-impubs automatic
cannon system; integrate an air defense acoustic detection technology demonstrator on a vehicle; complete formulation of specifications for a proto-
type air-to-air fire control system for helicopters; complete development of low-cost, short. tie-of-flight 40mm air defense ammuniton; and complete
user demonstration of the digital turret control drive using an AH-1S Cobra testbed.

. (U) POJE T OVER $10 MILUON IN FY 19f1t Not Applicable.

J )
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UINCLASURFED

FY 1964 RDTE CONGRESSIONAL DESCRIPIVE SUMMARY

( Pro~em Element *SISA Tide. Bihstlee Technology

D00 Mi'slo Anes #5=S - Is o' rIg Teewbmola m (E) uget AcIW. #1 - Technoloy Dae

A. MU RESOURCE (PRGJEC LUSTIN): (S In Thousainds)

TooW
Pr.e PT 1no fy low FY IO4 FY 1905 Addinilis Esibueted
manger Twoe Aetha letbuebt Imbue Estbuile to Cmlen coot

TOTAL FOR PR0URtAM ELEMENT 26640 20776 17485 2096 Contin Not Appicabl
AH9O Ballstc Technolog 26640 20776 17486 20960 Contnuig Not Applicbl

N (U RWhl DISCRIPTION OF ELEMENT AND WMI NEED: Research in beatc technolog is dedicated to seI1lng spedli aoetives in
fth Army ScIence and Technology Objsctmves Guide, which serve so a books for stucturig reserch and development programe at the entry level of
the metlel deelpment cycle. This propam bs needed a primary scums of tnology innovations, Improvemnents, arnd evaluaion provIdin Imlia( dstito of concepfts rd scoeo beilotlecnology aic can be emplolledin wemao systemdevelopmentDevelopmnt nd maintenanceof
ballitic and vuineabft technology infomatn bose enswe a sold foundation which can be ealo~e for Iiiat and susatainin advanced and
engineerin development of weapon systms and othe ArM mral. Citdcefy morta to such development is cophn sive deecw3io of
balistc heowmena derivd tough foussed efts on cwose-yse promees, populobn dymatios launch and fitW dynno muniton-trge
ntractions vswhed meckhs petrtion mchanIsm, terminal esand arm otchnology V4.....iftk f o ffort seek to quan*f smsep-
tibit of targeand mateia to bWaek shaped charge 4 1et, kieic eneoy peI -in a. ofret Norm and incendiar mnintos directd energy
weapons, chemica munitions, and radlatin to asess leftet of curret developmient and postuate weapons, in order to reduce vulnerablt of
Arm mta and to dstsrrnln vulneabilt of ftreat targets

C- (U) COMPARISN WIT PY 1962 DESCRIIVE SUMMAARY: (S in Thousands)

Add~ona 6THtal

FY IOU2 FY IMs PT 1364 fa Cemplson Colt

ROTE(Funds (current ro*amnts 25M4 20776 17465 Coning Not Applicble
Funds (as shwn in FY 1963 sstntiselon) 21041 21637 25234 Continuin Not Applicabe



UNCt.AWK10

Program Eliment SU Titl: Ba~sues, Techinologyf
DOD Mission Ares *523 - Enulneerln, Tedtleog (ED) Budget Acl. i - TechrnoW asis

The increase in FY 1962 funds provided support for enhanced efforts in antarmor peneao and armor technology research. A fundn decreese of
$800 thousand in FY 1983 is a result of reprograming of funds for High Technology Light Division and reflects the reprograming of funds to higher
priority Army projects. The remaining reduction In FY 1983 resulted from pro rats application of general Congressional reductions to the RDTE,A
appropriation. The decrese of $7749 thousand in FY 1964 was caused by reprograming of funds to higher Army priodtes and will reduce efforts in
interior bealistics launch and fight dynanics terminal effects ehal mechanisms, and ballistic protection.

D. (U) OTHER APPROPRIATION FUNDS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Ballistic Technology efforts are coordinated with Navy, Marine Corps, Air Force. Defense Advanced Research Agen-
cy (DARPA), Defense Nuclear Agency (DNA). and other Government agenca. Vibt by mer.ce technical personnel, interagency tansfers of informa-
tion and particiation in numerous working groups and committees preclude unnecessary duplication of effor Coordination at the Office of Secretary
of Defens is achieved tirough participation In Joint Technical Coordnating Groups, while International coordination is accomplished through active
participation in Technical Cooperation Program and through data exchange agreements This program is related to and is routinely coordinated
Program Element #62603A (Large Caliber and Nuclear Technology), #62617A (Small Caliber and Fire Contol), and.#62601A (Tank and Automotive
Technology), as well as with #61102A (Research in Ballistics). ,

F. )WOK PERORNED Y: This work Is managed by and performed at the US Army Armament Research and Development Command,
Ballistic Ressarch Laboratory, Aberdeen Proving Grotud, MD. Research efort will be supplemented by coract support by Nw Mexico Insiute of
Miung and Technology Socom NM Approximati, 30 other contrictors will receive approximately $4 million.

O. (U) PROJECTS LESS THAN $10 MuILON IN IFY 19f4 Not Applicable.

H. (U) PROJECTS OVER $10 MLLION IN FY 1964:

1. (1.1) Poolicb AN - 11u1191111c Techneleg.

a. (U) ProeeCt Oesptlen: The objective of this program element is to develop and maintain ballistic technology to ensure a firm basis
upon which advanced and engineering development of weapon system can be initiated and sustained. The capability to describe ballistic phenomena
in a comprehensive manner is critically important to successful prosecution of advanced and engineering development of weapon systems. Through
this capability, state-of-the-art concepts can be identie, developed, and evaluated with a minimum of costly and me-conuming trial and error i"
experiments. The Ballistic Technology Program consists of effots in Interior Ballistics where ignition and combustion research is directed to IncreasingI
propulsion system performance, ellminating deviations from normal ignition and combustion processes in propellants and reducing munition propellant

11- 1-
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UNCLASFIED

Program Element #61A Title: kiletles Technology

DOO Mission Area: #5=3 - Enineering Teelmg (ED) Budge Activity. #I - Technolog mae

vulnerabo, e.g., Iow-vulneratilt ammunition (LOVA) program. Launch and Right Dynamics includes research In dynamics of projectile flight to
enhance flight stability for standard and liquid-filled projectiles and in interactions between high-pressure gases with the atmoephere; e.g., in work to
minimze projectile erratic launch behavior including sabot discard and pertubing effects of muzzle brakes and blast suppressors, Ballistic Protection
where results of fundamental research in structural mechanics, material research, and munition-armor interaction mechanisms are exploited to en-
hance armored vehicle survivability through use of weight-efficient armors and Lethal Mechanisms where efforts are directed to enhanced antiarmor
lethality of shaped charge warheads, explosively formed fragments and kinetic energy penetrators. Efforts In Weapon Systems Concepts and Engi-
neering focus on new technical approaches to Army problems. a search for optional weapon system solutions, and comparative analyses of compet-
ing weapon systems. Advanced Technology and Concepts Demonstration work includes demonstration of charged particle beam technology essential
for tactical Army applications and exploitation of millimetter wave technology to provide solutions to the problems of weapon system operation in a
tactically hostile and degraded atmospheric environmet and vulnerability and lethality efforts to provide the Army Information on weapon systems
lethality and vulnerability in support of weapon development, acquisition, use, and maintenance. Formalized vulnerability assessment reduction efforts
have enhanced survivability of recently developed Army squiment. Equally significant, these efforts pinpoint and quantify weaknesses in enemy
equipment. weaknesses that can be exploited by weapons designers and mlWy doctrne analysts

b. (U) Pirgian Acco ipmw sad Futuir Effort:

(1) (U) FY N2 Peoen ip ls m .Fi a ht tests of 7mm prototype solid-fuel tubular ramjet (SFRJ) vehicles, intended for armor-pene-

trator training munitions. have demonstrated ability of projectile to autoIgnite and fly in a stable manner. The SFRJ will provide a low-cost, range-
limited tank gun training round. "ulnerablIty-letui t inonmatlon, vulnerability reduction assessments, and probability of kill data have been provided
for more than 200 combinalons of ground weapons and targets In response to requests from 33 agencies and contractors including several foreign
countries, while 31 studis of aircraft, misilis and ar-cushlon lending raft were conducted for Army, Navy, Air Force, and joint Services groups. The
BRL has become the focal point In toxic vulnerabilty analysis (chemical, biological, and residual radioactive) through development of Army Unit
Resiliency Analysis (AURA). The AURA family of methodologies exploits vulnerabilty/lethality analyses to evaluate military unit Integrated performance
and the time-dependent ability of a mltay unit to accomplish specific combat missions. A simulation code has been developed to evaluate in detail
geometry of intercept between a SMART air delense projectile and an aeral target. This is the initial step in the program to develop an air defense
projectile capable of order-of-magnitude Improvement in effectivenes. In millimeter wave research, propagation measurements at 35, 95, 140 and
217GHz were performed in SNOW ONE-A exercise. Results have provided snow reflectivity date for signal processing algorithm design by SADARM
contractors.

(2) (U) IY 1163 Porpm Projected FY 19m accomplishments in Ballistic Technology include evaluation of new energetic solids to
improve performance, lower the cost of, and reduce uee of CyclaomInethylene (RDX) in Low-Vulnerability Ammunition (LOVA) propellants.
Conduct diagnostic experiments to Identify mechanism and determine effects of hypervely impact on LOVA munitions. Develop methodology to
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Program Element: #62618A Title: Baihti. Technology

DOD Mission Area: #523 - Engineering Technology (ED) Budget Activity: #1 - Technology Base

simulate in-bore behavior of self-righting sabots for projectiles. Evaluate combustion stability, muzzle blast, barrel heat transfer and wear, propellant
variability, and environmental effects of unique propellant performance in 30mm fixture. Apply thin-layer Navier-Stokes computational techniques to
predict flow for nonaxsymmetc shell. Evaluate characteristics of muzzle flash from full-scale artillery using different propelling charges Ix range of
ambient conditions. Reduce scale of solid-fuel tubular ramjet (SFRJ) to 35-40mm In spin-stabilized device. Improve fabrication processes for composite
and textured KE penetrators. Evaluate Intermolecular explosives (1MX) performance in small and large caliber shell to assess resistance to cookoff
and fragment attack. Provide vulnerability-lethality technology to support Army materiel needs. Develop and validate methodology to assess lightly
armored vehicle damage from combined effects, i.e., blast/fragment munitions. Evaluate vulnerability, lethality, and countermeasures for directed
energy weapons. Develop unified air/land systems Spare Component Requirements for Combat (SPARC) analysis to improve parts damage assess-
ment methodology. Expand Artillery Control Experiment (ACE) to include Battalion Fire Support Officers. Exploit ACE technology in planning HELBAT-
9 exercise. Assess feasibillIty of fast-burning propellants for SMART sir defense (AD) projectile lateral thrusters. Complete preliminary engineering for
SMART AD projectile. Evaluate Ion-plating of refractory materials onto substrates useful In gun tubes. Evaluate gun barrel wear-reducing additive
morphology. Design experiments to validate charged particle beam (CPS) target effects. Complete beam-dynamic evaluations for recirculation devices.
Conduct CPB target effects experiments and initiate w. ssmefts of countermeasures for CPS damage mechanisms.

(3) (U) FY 1964 Planned Program anw ash for Budget Yew Request: Planned FY 1984 Ballistic Technology efforts are ambitious,
and the following summary attests to program scope, projected technology accomplishments, and anticipated support for Army weapon systems.
Initiate development of low-pressure ignition system for LOVA propellants. Evaluate LOVA artillery charge performance. Complete development of
deterred propellant technology for large caliber guns. Design precIsion-aim-technIque (PAT) helicopter modification kit to evaluate PAT effectiveness
for Improving gunfire accuracy from rotary-wing aircraft Complete Phase I of liquid-propellant traveling charge evaluation. Develop technology for
analyzing and reducing muzzle blast from cannons using 3-D numerical blast simulation technique. Conduct flight tests of initial design solid-fuel
tubular ramjet (SFRJ) projectile. Establish computational capability for predicting aerodynamic behavior of high aspect ratio finned projectiles. Deter-
mine effect of hypervelocity kinetic energy penetrator impact on advanced armors. Conduct fulHale ballistic tests of fiber composite penetrators
against suite of advanced armor taget. Develop vulnerability blast/fragment effects methodology for aluminum armors. Quantify vapodlP effects from
hi armor. Develop techniques to ses SMART munition lethality against aircraft. Establish data base for estimating effects of chemical attack on
combat units. Complete vulnerablity-lettheft data base development for nonpropagating particle beam weapons. Coordinst a series of field tests with
other elements of DARCOM, TRADOC, and Logistics Center to obtain experience with modem military equipment subjected to the violence of full-
scale munition tests. The data bam generated on contemporary materiel will Identify the ravages of combat The last series of these tests were
conducted 20 years ago. Develop cooperative program with Human Engineering Laboratory to exploit Artillery Control Experiment (ACE) for artillery
training use. Complete finial documentation oftank wars -an armor engagement sImulationimethd. Evaluat anomalous energ transport phenome-
na In exploslves. Develop correlated (R/mm wave) senor clutter descriptione for cultural clutter In builtup weas. Employ reactive t
Improve hypervelocity bulet performe. Complete ini experimental evaluation of charged particle beam taget effects phenomena.
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Program Element:. #2116 A Title: Samst Te hMnlogy

DOD Mission Area: #523 - 10EWls TemnloW (ED) Budget Act.W #1 - Tecnloy f Due

(4) (U) Program to Completion: This is a continuing program of exploratory development to develop and maintain a ballistics technolo-
gy base assuring a solid foundation upon which advanced and engineering development and product Impovement programs of weapon systems can
be initiated and sustained.

c. (U) Mar 1Mstones Not Appim.

(-
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62622A Title: Chemical and Smoke Munitions

DOD Mission Area: #522 - Environmeintl and Life Budget Activity:. 1 - Tedmology Base
Sciences (ED)

A. (U) RESOURCES (PROJECT USTINO): (S In Thousands)

Total
Preject FY 192 FY 1963 FY 1964 FY 196 Additional Estimated
Number TWOs Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 20214 12793 12959 15148 Continuing Not Applicable
A552 Smoke and Obscurant Munitions - 0- 5046 3889 3977 Continuing Not Applicable
A554 Chemical Munitions 20214 7747 9070 11171 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Soviet Union is in the process of developing and fielding an impressive
array of weapon sights, guided muntons, target acquisition devices, and surveillance systems. These systems operate throughout the electromagnetic
spectrum and include image intensification, infrared (IR), and millimeter-wave (radar) systems. These systems pose a significant threat to the
survivability of US forces on the modem battlefield. Additionally, there are Indications that the Soviets are developing directed energy weapons such
as lasers which also operate in portions of the electromagnetic spectrum. One of the most effective countermeasures against those threat systems is
the use of smokes and obscurants. Unfortunately, currently fielded smoke systems were largely developed before and during World War II and are not
capable of providing the rapid, broadband, Iong-duration screening required for our armored vehicles, critlial Installations, assembling forces, and
logistical complexes to survive on the modern battlefield. Current systems are effective only in the visual portion of the electromagnetic spectrum and
marginally effective in the IR portion. This program element addresses the urgent need to provide the user with smokes and obscurants to reduce the
vulnerability of US forces by defeating or degrading threat weapon sights, guided munitions, target acquisition devices, surveillance systems, and
directed energy weapons. The program provides for the conduct of exploratory development in smoke and obscurant agents, munitions, and devices.

The Soviet Union has long recognized and appreciated the ability of chemical-biologlcsJ (CS) weaporm to Inflict casualties, degrade combat effective-
ness, and disrupt the battlefield. The USSR cortines to maintain and Improve its formidable capability to conduct CS operations. Consequently, the
US military must have the capability to survive and conduct sustained operations in a CB warfare environmet However, this capability alone would
leave the US military at a significant disadvantage In a chemical warfare (CW) environment While CW-protective equipment saves lives, even in-
proved protective equipment degrades militry performance In a CW environment. Reliance solely on protective equipment allows an oppoeng force to
initiate CW and operate largely free of the encumbrance of protective equipment, thereby yielding them a signtfiat milary advantage and encura
ing their initiation of CW. The US has been unable to eliminate the CW threat through negotiation. Other capabilities - In particular nuclear - cannot
be rolled on to deter CW in view of the overall military balance between the US and the Soviet Union. Thus, in addition to Iroving our defene, we
must maintain a credible capability to retaliate with chemical weepons. This contibutes to detat CW by eliminating the opposing for advantage
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Program Element: #6262A Tidle: cheril and Smoke Munitions

DOD Mission Area #522 - Efn~rwnmental and Life Budget Activity: # 1 - Tecloloy Bsme
Sciences (ED)

of operating largely free of the encumbrance of protective equipment. The US already maintains a chemical stockpile; however, this stockpile is mostly
unusable bulk agent. includes munitions for obsolete or soon-to-be-obsolete delivery systems, would be relatively ineffective against threat rear eche-
lons, imposes major logistic burdens in transportation, and is difficult to demilitarize. The Army has been assigned Executive Agent responsibility for
conducting CW research and development for the Department of Defense. This program addresses the urgent need to provide a credible deterrent to
CW. To accomplish this goal, it will be necessary to replace the current stockpile with munitions that will be compatible with current and developmen-
tal delivery systems, provide a rear-echelon attack capability, minimize the transportation logistic burden, and facilitate demiltarIzation. The program
provides for the conduct of exploratory development for all the Services in chemical agents, chemical agent effects, and chemical munitions.

C. (U) COMPARISON WITH FY 1903 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
AdinEaaml

PY 1062 FY 103 FY 1o4 to copleton cos

RDTE
Funds (current requirements) 20214 12793 12959 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 18468 14829 16810 Continuing Not Applicable

The FY 1982 increase of $1746 thousand was required to exploit recent advances in smokes and obscurants and complete development of a
mediumn-altitude proxiity fuze needed for effective dissemination of thickened chemical agents. The funding decrease of $2036 thousand in FY 1983
is the result of Congressional direction In the FY 1983 Appropriations Act and pro rata application of general Congressional reductions to the RDTEA
appropriation. The FY 1964 decrease of $3851 thousand is the reut of program planning adjustments from the chemical warfare deterrent and
smoke and obscurant programs to other, higher priority Army requirements, and a revision of the anticipated inflation in the proposed Army ROTE
budget.

D. (U) OTHER APPROPRIATION FUNOI: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Depatment of Defense Directive 5160.5 assigns the Arny responsibility for research, exploratory development and
advanced developfnt in chemical warfare for all Servies, for engineering development for the Army and for joint requirements of the Army with

- other Services, and for all development of chemical agat. In orer to meet other Services' needs md to prevent unnecessary duplication of effort,
execution of this reepona lt is coodinated through the Joint Developments Objectives Guide (JDOG), joint working groups, and periodic MW
reviews of the Joint Chemlol-SIcal Reearch, Development. Tst. and Evaluation Program. To meet other Services' requirements and avoid
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Program Element #62622A Title: Chemical and Smoke Munitions

DOD Mission Area: *522 - EnvIronmental and Life Budget Activity: *I - Technology se
Sciences (ED)

duplication of effort in smokes and obscurants, liaison personnel for each Service monitor the developing agency's programs. Coordination and
cooperation is maintained with allied countries through data exchange agreements and with the North Atlantic Treaty Organization (NATO). Suc-
ceeding advanced development efforts are performed under Program Elements #63627A (Combat Support Munitions) and #63615A (Lethal Chemi-
cal Munitions Concepts).

F. (U) WORK PERFORMED BY: In-house work is performed by Chemical Systems Laboratory, Aberdeen Proving Ground, MD. Contractors include
Ash Stevens Incorporated, Detroit, MI; Batelle, Columbus, OH; Foxboro Analytical, South Norwalk, CT; Brunswick Incorporated, Marion, VA; Southern
Research Institute International, Birmingham, AL; Barnes Engineering, Stanford, CT; Aerodyne Research, Burlington, MA; R&D Associates, Santa
Monica, CA; Rahtech, Madison, WI; American Histological Laboratories, Bethesda, MD and Stanford Research, Menlo Park, CA.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964:

1. (U) A552 - Smoke and Obecurant Munitilons This project supports exploratory development (XD) efforts in smoke and obscurant agents,
munitions, and devices to reduce the vulnerability of US forces by defeating or degrading threat weapon sights, guided munitions, target acquisition
devices, surveillance systems, and directed energy weapons. During FY 1982, thirteen candidate infrared (IR) and multispectral-defeating aerosols
were identified, testing facilities were upgraded to measure performance in the millimeter wave (radar) region, two multispectral screening generators
were evaluated, a contact was awarded to scale up the multispectrel generators for a FY 1984 field test, and an evaluation of emissive IR-defeating
smokes was begun. During FY 1983, performance and trade-off analyses will be conducted, and the baseline design will be selected for the IR-
defeat j 81mm mortar cartridge, IR-defeating vehicle engine exhaust system, and IR-defeating smoke pot efforts to scale up the multispectral
generator will continue; the effects of new smokes and obscurants on high-energy laser propagation will be studied; and the evaluation of emissive IR-
defeating smokes will continue. In FY 1984, the exploitation of emissive IR-defeating smokes will begin, performance and trade-off studies will be
completed, and the baseline design selected for the IR-defeallng 155mm projectille, a field test of the scaled-up multispectral generator will be
conducted to demonstrate the technology, weaponization of multispectral screening materiels will begin, studies of the effects of smokes and ob-
scurants on high-energy laser propagation will continue, and a study of countermeasures against microwave beams will be initiated.

2. (U) A4 - ChemkiMunlilom- This prject supports exploratory development (XD) efks in chemical agents, chemical agent effects
and chemical munitions to deter the threat of chemical warfare by developing a credible retaliatory capablty. This project address the urgen need
to replace the current stockpile with munitions which will be compatbe with current and developmental weapon systems, provide a row echelon
attack capability, ini.ze the transportation logistim burden, and facilitate demilitarization. During 1982, the Multiple Launch Rocket System (MLRS) )
Chemical Wafed XD effort was completed and the warted made the transition to advanced development, research studies on thickeners and
stabilizers for thickened chemical agents wee continued, the XD effort to develop a Medium-Altitude Prodmilty fuze needed for offective dissenteio
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Program Element #6262A Tile: Chm" and Smoke Munilns

DOD Mission Ares: #r22 - Env nmenll andLife Budget Activty. #1- Tedmolgy Bus
ScIenes (ED)

of thickened agents was completed and the fuze transferred to advanced development, effort In support of the develcpment of a chemical wa.hea I
for the Joint Tactical Missile System (JTACMS) (formerly CorpM Support Weapon System) were continued, preparations were completed to contract for
an investigation of submunition designs for large missiles, a chemometrics analysis and modeling program to aid in Identilng new lethal agents was
initiated, and a program to evaluate protective-mask-defeftng chemical agents was initiated. In FY 1963, the chemomevtrics analysis and modelig
program will be used to assist In Identifying new chemical agents to be synthesized and tested, studies of agent thickeners and stabzers will be
continued, and the investigatns; of new chemical agents capable of defeating chem1cal-ioogIcal defense equipment will be continued. As a result of
Congressional action with respect to the FY 1963 appropriation, the planned FY 1963 toxicology studies of the binary Intermediate Volatity Agent (IVA).
needed to field the Multiple Launch Rocket System (MLRS) Chemical Warhead and efforts to develop disemination methods and submunition de-
signs for the Joint Tactical issile System (JTACMS) Chemical Warhead will be largely delere to FY 1964. During FY 1964. the preparation of an
expanded data base on the effects of low doses of chemical agents will be completed, and the fill and closre studies to support ma n uactre of the
Multiple Launch Rocket System Chemical Warhead will be completed. The chemomerics analysis and modeling program will be continued, and
promising new chenical a"nts Identified by the program will be synthesized and tested The Investigations of new chemical agents cap"bl of
defeating threat c blolzcl defense equipment will also be continued. The primary focus of this program is to develop agents or additives to
current agents which will defeat the protective mask although consideratlon Is aso given to ag which cannot be detected or decontamninated. The

' ultimate goal of this program Is to develop a decisive deterrent against the Initiation of chemical warfare. The Joint Tactical Missile System (JTACMS)
Chemical Warhead exploratory development program will resume. This program will provide a chemical deterrent system with greater range and aea
coverage than con be provided by the Multiple Launch Rocket System and which can be used to retaliate against key deep targets such as logistics
complexes and command and control centers. The Investigation of thickeners and stalizers for chemical agents will continue. This program is
developing improved Unary intermediate volatility agents which wil provide both respiratory and contact hazards and will have increased volatility and
greater stability in storage. The toxicology studies of the binary Intermediate Volatility Agent (IVA) needed to field the Multiple Launch Rocket System
(MLRS) Chemical Warhead will be resumed and completed in FY 1964.

I (U) PMOJECTS OVER $10 ILUON IN IY 13614 Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *62123A Title: Joint Sevice Smal Arms Progran (JSAP)

DOD Mission Area: #53 - Engineeing Technology (ED) Budget Actift *I - Teoeloly Be

A. (U) RESOURCES (PROJECT LISTING) (S In Thousands)

Total
Proect FY 1112 FY iNs FY 1364 FY 1905 Additional Estmaed
Number Tle Actual Estimte Estllmat Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT .0" - 3696 4342 4475 Continuing Not Applicable
AH21 Joint Service Smell Arms Program

(JSSAP) - 0* - 3696 4342 4475 Continuing Not Applicable

"FY 1982 effort was a portion of Program Element #62617A (Fire Control and Small Caliber Armaments Technology), Project #AH19 (Small Caliber
and Fire Conrl Technology), Tech Area A, (JSSAP).

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NED This effort provides a coordinated program for the exploratory development of
small arms weapom reauired by all Services in meeting the current and future battlefield threat In the face of new and changing threats, maintaining
a credible capability to respond effectively at any level of conflict requires continuing advancement of small arms technology and its supporting
sciences. This program will ensure that the US fighting man is adeluately armed on the modern battlefield. JSSAP supports the Army dos combat
lighit mission area, specifically addressing deficiencies for logt force and special operalions forces, the Marine Corps, Air Force scfity police, and
Navy special operation forces mission areas.

C. (U) COMPARISON WITH FY 1063 DESCRIPTIVE SUMMARY: ( In Thousands)
Total

Additional Estimated
FY 1962 FY 1983 FY 1964 to Conmpletion Cost

RDTE
Funds (current requirements) - 0- 3696 4342 Continuing Not Applicable
Funds (as shown in FY 1963 submission) - 0- 3706 2113 Continuing Not Applicable

The fundin decrease of $10 thousand in FY 1983 is a result of pro rats application of general Congressional reductions to the RDTE.A appropriation.
The funding increase of $2229 thousand in FY 1964 Is a result of a change In program scope to enhance competition with the addition of a second
competitor.
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Program Elemert #62623A Title: Joint Service Small Arno Program (JSSAP)

DOD Mission Area: #523 - Engineeing Technology (ED) Budget Actty. #1 - Techiology ae

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVIES. This effort is related to Program Element #62617A (Small Caliber and Fire Control Technology) and Program
Element #63607A (Joint Service Small Arms Program (JSSAP)). The Joint Service Small Arms Program (exploratory development - 6.2/nonsystern
advanced development - 6.3A) was created to assure that there is no unnecessary duplication of small arms efforts within the Department of
Defense and to adequately address all Service small arms needs. Full coordination among all the Armed Services is maintained by the JSSAP
Management Committee and joint Service working groups representing the user, developer, and evaluator communities. Program scope and activties
are governed by the Memorandum of Agreement on the Management of Multi-Service Systems/Programs/Projects and Department of Defense Drec-
tive 5000.1, Major System Acquisitions.

F. (U) WORK PERFORMED BY: This exploratory development program is under the management of the Joint Service Small Arms Program. The
prime in-house organization responsible for the program is the US Army Armament Research and Development Command. Dover, NJ, with other
maior efforts at The Naval Weapon Support Center, Crane, IN, and the Air Force Arnment Technology Laboratory. Eglin AFB, FL Pomary contrac-
tors for JSSAP exploratory development activities am: Battelle Memorial Institte, Colurnbus, OH; AAl Corp. Cockeysville, M, and Heckler and Koch,
Inc.. Arlington, VA.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY lgl4: AH21 - Joint Service Small Arms Program (JSSAP): Funding constraints have dictated
that the principal exploratory thrust by the JSSAP will I -- advanced combat rifle (ACR) project All the Services have formally expressed the need
for a significantly Improved/revolutionary combat rifle. The advanced combat rifle will provide significantly increased hit probability in all battlefield
environments while increasing the combat ammunition load at an overal weight equivalent to the current MIS rifle. Thes improvements will be
accomplished by the development of omless ammunition, Improved pojectes, salvo delivery. and singl-oint day/night sight A Joint Service
Science and Technology Objective (JSSTO) for the ACR was approved by the JSSAP Management Committee in April 1962. The ACR program was
initiated in FY 1963 with a dual contract effort for concept definition and developten of feasibility hardware. The FY 1964 effort will encompass the
delivery of technology demonstrator hardware suitable for testing and evaluation. A very limited effort addressing future alternatives to the convention-
al combat rifle beyond the year 2000 will continue. This is a Defense Advanced Research Projects Agency (DARPA)/JSSAP initiative. Promising
technologies were iden~tifd in FY 1962, and concepts will be Identified for potential development during FY 1 6. No other exploraory development

( efforts are anticipated at currently projected funding levels.

H. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *62701A Title: Communkcatlons TechnelogM

DOD Mission Area: 521 - EletronI and Physical Budget Activity. *I - Techolg Be"
,cines (ED)

A. (U) RESOURCES (PROJECT LISTING): (S tn Thousands)
Total

Project FY 1362 IY 1963 FY 1964 FY 1965 AddEtTonal Eamated
Number TWOe Actual Estimate Estimat Esimaut to Conmplto cost

TOTAL FOR PROGRAM ELEMENT 7000 8695 16339 23816 Continuing Not Applicable
AH92 Communications Technology 7000 8695 16339 23816 Continuing Not Applicable

9. (U) RUEF DESCRIPTION OF ELEMENT AND MISSION NEED- Th next generation of evolving weapon and fire control systems have urgent
needs for communication capabilities which the current inventory of fieled equipment cannot provide. The heavy emphasis on digital and mixed
analog/dgital data used in these systems creates serious problems in areas of iformation distribution, signal processing, signal quality, electromag-
neti compatibility (EMC), propagation, spectrum management, and systemr mteroperablity. Only the application of new technologies such as fiber
optics, millimeter waves, spread spectrum, data distibution, and Very High Speed Integrated Crut (VHSIC will begin to solve these problems.
These problem cover tactical communications needs for improved molt reliability, and survivability; reduced vulnerability to enemy electronic
countermeasures (ECM) and nuclear blast Impact reduced cost for communications security, low probability of interception; and dispersed command
posts (oP) and communications hardware. To support the combat user, the tactical communications system must provide rapid operational response
via automated message and voice swtcIe, and improved teleprocessing centers which automatically relay data, teless , voice, and facsimile
messages from the sender to the intended receiver(s). This requires terminal devices which match the system to the man more efficiently. This
program must develop the required technologes which will produce system with the required capabilities at affordable and reduced costs. Exploratory
development work i command, control, and communication (0 ) systems is essential to develop the advanced concepts required to offset enemy
manpower advantages through effective use of high-techuology systems. Hence, this entire program elemt contributes directly to the major Army
tst towards Ditbue Command, Control, Communications and Intelligence (DC'l. This work also povism input for toie continui improvement of
current and near-term system capaility and survivability. This work must aiso develop the specialized system engineereig tools and assessment
meaodologie specifically designed to enable competent and decisive analysis of competing high-technology approaches.
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DOD Mission Ares: #1121 - 03s rnl wid 01-ysa Budget Activft #1- Technology Ofte
Solees (ED)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUARY: (S In Thousand)

Total

PT 1662 PY 1963 PT 1964 to Completion cost

ROTE
*Funds (current requirements) 7000 860 1633 Continuing Not Applcable

Funds (as shown in FY 1963 subisseion) 7545 9719 8931 Continuing Not Applicable

Reduction of $545 thousand in the FY 1962 funding level is a remilt of reprogranig to hlier priority Army requiremeonts. The fuing" decrease of
$1024 thousand in FY 1983 is a net result of a $24 thousand decrease from pro rats gplcaIon of general Congressional reductions to the RDTE.A
appropriation and a $1000 thousand decrease from Congressional dhactin' In the FY 1963 Appropriations Act The funding Increase of $7408 tou-
sand in FY 1964 is a not result of- a $786 thousand I crw- due to realocation of funds primarily in support of the majo Army thrust towards
Diagibuted Command, Control, Commnunications, and Itehlge oe (DONW) an $8thousand Increase from revised civillan pay pricing Indices; and a
reduction of $549 thousand which resultsd primrily from a revision of the anticipated inft In the proposed Army ROTE program.

D. MU OTHER APRORATO PUNO (S In Thousands) Not ApplileW.

L (U) RELATED ACTIVITIES& This program provides the swploratory development nded to sopport the following: Program Element (PE)
#03701A (Cornnicatons Developiment), Project #D246 (Too"ca Commnications Systems Development). and Project #13437 (Advanced Commu-
nications Concept Deveopmnt; PE #63723A (Commesnd ad Conlrol), Project #0180 (Dispersed Command Poet Prototype); PE #64701A (Com-
munication Engineerbn Development). Project #D467 (Tactical Multihnnel Commnunications), arnd Project #0488 (Tactical Net Radio Communica-
flonsY. PE #29010A (Joint Tactical JWrnnialon Rogrm (TRI-TAC)), Project #D104 (TRI-TAC Office), Project #13107 (MOO To Army TRI-TAC
ntrface). Proec #D1 10 (Moble Subscriber Equipmnt), Project #DI 19 (Moduis Record Trafi TerminsO, mid Proec #0222 (Automatic Commu-
nications Ceidrel Office - AN/TTC-39). PE #64779A (Joint laolrperatyf of Tactcl Commend and Control System (JINTACCS)). Project #13323
(Systems Enginertng for Army Tactical CS Systems); and PE #63207A (Airrft Avbonic Equipment. PE #81 102A (Deftee Reserch Sciences),
PrOeW #AH46 (Communications Reserch), provides the basic rsesac support for Proet #AHS@. Coordination Is conducted with the Defense(~Advanced Reosearch Proit Agency, US Army Trainn and ndelMe Commiend, and XVIII Airborne Corp for concept formiulation of en Army Battle-
field irdnft siOlsbuon (BID) System using cumtu -walaIs p-ri, mt a teotmology There is no urnsecessary duplication of efotwithin t
Arm or Departmient of -einsme. Duplication is -v~od by sarmlnceo at enifty and solenlffll onferences.
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Program Element: *62701A Title: Communicatlons Technology )
DOD Mission Area: #521 - Eldect and PhI Budget Actty 1 - Technology B11o

Sciences (ED)

F. (U) WORK PERFORMED BY: Motorola Inc., Scottsdale. AZ; SRI International, Menlo Park, CA; Jet Propulsion Laboratory, Pasadena, CA; Illinois
Institute of Technology (lIT) Research Institute, Chicago, IL; MITRE Corp., McLean, VA. Twenty-three other contracts will be awarded during FY 1984
with a total value of $8,816,274. In-House developing organizations are U.S. Army Communications-Electronics Command. Ft. Monmouth, NJ, and
DOD Electromagnetic Compatibility Analysis Center (ECAC), Annapolis. MD.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1N4: Not Applicable.

H. (U) PROJECTS OVER $10 MILLION IN FY 194:

1. (U) Prolect AH92 - CominicatIns Technology

a. (U) Pole Deecription: Present communications technology does not meet today's Army needs. Problems of excess weight, size,
power drain, cros-tak, electromagnetic (EM) Pulse and the EM and Electronic Countermeasures (ECM) threat (both passive and active), -eliability, )
and low channel capacity require application of advanced technology. The approach to solving these problems to develop new methods and
techniques needed for future Army Communlcation-Electronic (C-E) systems. This effort requires exploration of the following: fiber optic and nifimeter
wave (MMW) and microwave communication; techniques for handfing, multiplexing, and storing information; system terhnolog radio wave propaga-
tion; net communications to exploit the latest state-of-the-art with emphasis on antennas and high-frequency (HF) communications; packet radio;
network management switching technology Information aquL n processing (speech, print picture); channel (spectrum) optimization; and interfer-
ence (EMI) and compatibility (EMC) technology. Technology improvements in these ares will form the basis for system and subsystem design for
effective integration and transition plannirg. This project addresses these problems wih the framework of several concepts/architectures to insure
the realization of- distributed command rand control; adequate spectrum management and a survivable Army Command and Control System (ACCS).
The Command and Contol Infomaton tiity (CCIU) is an overall framework for the development of distributed processing capabilities essential to

esersal of celluler command posts and replcation of det beses among operational facilities to enale ontt of operations. Other coW c wep
the Army Tactical Frequency Enginesri System (ATFES) wj th. Army Battiefield Spectrum Management and Engineering (ABSME) architectures
which iderify near-term and far-rm solutions to rado frequecy RF) spectrum management/optirmzation essential to minimize the effects of spec-
tral poktons and s m i Ue of a omp r-$Jsd eip, (, 'A methodology provides a maltainable data base/library of system engineering
tools eseentel to critically evaluate newly evolving technology. T insues that systems engneernk/Integration rectifles shortalls rather tan creates
new ones. Finally, the development of presentaton aids &d dsin grop-ice mhods wi provie commanders with Interactive facilities. These will
reduce paperwork, I ncrease reacti speed, incre - dciion ewuicy, alow them to factor In judgmental values via Interactive modes, and gave
them te capability to cope effectively with the Incremed speeW and mgd Icallon of modem warfmre.
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f Program Element: #62701A Tie: Ctw l Technology

DOD Mission Area: #521 - Eleebwten and Pye Budget Activity: #1 - Technology Bae
Sciences (ED)

b. (U) ProWram Aceemplehmst and Future Efftort

(1) (U) FY 182 Awn p ilt Demonstrated o fiber optic (FO) cable with AN/'TC-42 prototype switchboard and
developed FO splice procedures and special housing. Started development program for optical wavelength division coupler to permit data voice and
video on existing TRI-TAC multichannel systems. Completed three contracts on state-of-the-art advances for millimeter wave (MMW) mobile intercept-
resistant radios (MISR). Completed simulation of MMW wireless command post system and incorporated results in contract specification. Completed
packet radio interfaces and provided measurement software/hardware successfully used at HELBAT-8 exercise, Ft. Sill, OK. Completed procurement
data for investigation of packet switching overlay on tactical multichannel and satellite connection to Battlefield Information Distribution System (BIDS)
nets. Successfully developed and tested packet radio interfaces to Operational Tactical Data Systems (OPTADS) computer terminals/systems.
Fabricated optical telephone feasibility model using mike, earphone, and ringer techniques. Comled final design plans for digital microwave compo-
nents and started hardware development Developed electronic counter-countarmeasure (ECCM) waveforms for high-frequency (HF) radio program.
Designed three tactical HF antennas for testing by Special Forces. Started contract to develop the Wideband Propagation Measurement System
(WPMS) and completed Initial tests for HF frequency management and forecasting (PROPHET). Completed contract to develop electromagnetic inter-
ference measurement techniques for MMW equipment. Completed contract for intrasystem electomagne compatibility (EMC) analysis model. Updat-
ed System Architecture Concept Document to incorporate the current baseline for distributed processing of the Army Battlefield Command and Control
Information Utility (CCIU), which provides for replication and migration of fail-safe functions and data bases between processing facilities. Successfully
demonstrated the concept of a cellular command post in which twin cells provide mutual backup. Of the five functional segments of the Army
Command and Control System (ACCS), the Air Defense, Fire Support, and Maneuver Control were completed. Developed spectrum management
algorithms to improve VHF and HF radio Communications-Electronics Operating Instructions (CEOI) generation and distribution as well as for the Army
Tactical Frequency Engineering System (ATFES) deployed by USAREUR.

(2) (U) FY 183 Prograt: Complete the development and evaluation of the optical wavelength coupler and FO expedient splice/repair
kit. Move MMW MISR program into advanced development Continue contract on wireless command post for the MMW Wreless Intracell Communica-
tion System (WICS). Start phased array antenna development for the Digital Microwave Radio (DMR) and complete DMR efforts on the spread
spectrum modem, system design, coding, and steerable null antenna. Start effort for MMW Covert Cabless CO for Weapons Systems and start UFH
ECCM techniques (AN/GRC-103). Continue work in network management integration and spread spectrum low-probability-of-intercept (LPI) tech-
niques. Start effort for integration of packet switching and network protocols Into the Army communication system. Start contracts for packet switch
overlay, Very High Speed Integrated Circuits (VHSIC) antijam (AJ) modem, low-cost packet radio for position location, HF modem, and near vertical
incidence HF antenna. Start effort for the frequency-hopping antenna multiplexer. Continue efforts on wideband propagation and HF frequency man-
agement and propagation. Continue work in EMC spread spectrum analyss, and start new efforts on inteerence (EMI) in microprocessors and
frequency-hopping. Conft to explore development of more reliable and efficient distributed processing, spectrum management, and techniques for a

UNCLASSIFED
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Program Element #62701A Title: Communications Technology

DOD Mission Area: #521 - Eleclronlc a Physical Budget Activity: #1 - Technology Base
Sciences (ED)

survivable Army battlefield communc.ations system as discussed in project description. Communications-Electronics Operating Instructot ";EOI)
storage and distribution techniques as well as techniques for automated frequency assignment and interference prediction will also be invea .in
conjunction with field experiments in USAREUR using the ATFES pilot system elements at the 7th Signal Brigade, VII Corps, and 3d Infantry 'ion.

(3) (U) FY 1114 PIanned Program and Bais for Budget Year Request Complete effort on the fractional dB fiber optic (FO
tor and start new FO power techniques and sngle-fiber communication links. Complete the phased array antenna effort and continue wori - ,
ECCM techniques. Continue MMW efforts for WICS and Covert Cabless C3 for Weapons System. Start efforts in submillimeter communication, uxavlo-
let communications, radio performance monitor. MMW susceptibility, and MMW Very Intelligent Surveillance and Target Acquisition (VISTA) communi-
cations. Investigate distributed adaptive net management for large networks. Start contacts for distributed packet switching, information distribution
networks, and PLRS/JTIDS Hybrid (PJH) enhancement. Complete the packet switch overlay contract Continue the spread spectrum LPI, low-cost
packet radio, and VHSIC AJ modem efforts. Start efforts for multilevel secure networking, VHSIC technology exploitaon, and high-altitude communi-
cations platform. The HF modem and near vertical incklence antenna developments will be completed. Start contracts for exploratory models of the
frequency-hopping antenna multiplexer, and to develop validated numerical electronic codes for antenna design. The Wideband Propagation Measure-
merit System (WPMS) will be delivered, field tests will start in the US, and plans made for field tests outside the US. Electromagnetic compatibility/ I
electromagnetic interference (EMC/EMI) efforts will continue on spread spectrum, frequency-hopping, and microprocessor susceptibility. The CCIU
development will continue with demonstration and tealbed definition. Experimental packetization will be available for subsequent system engineering
and integration into JTIDS, PLRS, SINCGARS, and TRI-TAC. ATFES will be integrated into the evolving Army Command and Control System (ACCS)
and the TRI-TAC Communications System Control Element (CSCE). Techniques to realize survivable systems will be evaluated using the Computer-
Aided Design (CAD) methodology.

(4) (U) Prlram to Cmpletm 1fT is a continuing program.

c. (U) M Mee Not Applcable.

i)
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elemet: *6U70SA Title: Combat Survelknce, Target Acquisition and
Iwdflcation

000 Mission Area #521 - Electronc and 1 Pal Budget Actity: 1 - Tecnoology Sa
Sclence (ED)

A. (U) RESOURCES (PROJECT LISTING): (S in Thousands)
Total

P010Ct FY 1962 FY 196 IY 194 FY 1965 Additional Esimated
Num w fle Actual Estimt Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2544 2910 5391 8236 Continuing Not Applicable
AH93 Combat Surveillance, Target Acquisition

and Identification 2544 2910 5391 8236 Continuing Not Applicable

9. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED, The basic Army need for this effort is to provide the commander with the
capability to effectively sense, understand, evaluate, and predict any real or potential enemy threat on the battlefield. This program provides the
technology base for new concepts and advanced systems for the solution of presently unsolved surveillance, target acquisition, and identification
requirements. These include developing modular radar componentry to reduce size and cost and to increase performance and reliability; multistatic
radar system for increased surveillance and reduced cost; noncooperative battlefield identification friend or foe; radar techniques to identify stationary
and moving targets and provide an all-weather capability; passive acoustic techniques to rapidly locate hostile artillery; and integrating surveillance and
target acquisition sensors to provide fused output. It also identifies the most promising alternatives to fill existing operational gaps in the Army's
integrated surveillance, target acquisition, and identification capability. An extended objective is to immediately address the new Army thrust in Very
Intelligent Surveillance and Target Acquisition (VISTA) systems and execute timely technology insertion to meet the FY 1987 jen.,srtrations. Explora-
tory development is performed in the following technological areas: personnel and vehicle detection; kWntification; weapcts location; detection and
measurement of nuclear radiation and bursts; and the integration of surveillance and target acquisition sensors.

U
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Program Element: *62703A Title: Combet Survelance. Target Acquiltlo and

DOD Mission Area: #521 - Electrole and PI ca Budget AcNV. 1 #- Tehn W Usee
Sciences (ED)

C. (U) COMPARISON WITH FY 19683 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Addllonal Esflme

FY 1962 FY 1963 FY 1964 to Completion Cost

ROTE
Funds (current requirements) 2544 2910 5391 Continuirg Not Applicable
Funds (as shown in FY 1983 Submission) 2214 2918 4883 Continuing Not Applicable

Funding differences between this year's Summary and last year's are due primarily to program restructurfn necessary to include additional efforts in
the Very Intelligent Surveillance and Target Acquisition arena. As outlined in paragraph B above, VISTA is a new Army thrust to apply technological
advantage to weapon system development. The funding decrease of $8 thousand In FY 1963 is a result of pro rats application of general Congres- )
sional reductions to the RDTE,A appropriation.

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Work is coordinated durng reviews conducted by the Office of the Under Secretary of Defense for Research and
Engineering, through interlaboratory visits and communications, attendance at specialized scientific meetings and conferences, inter-Service liaison,
technical reports, and the Annual Tri-Service Radar Symposium. This coordination assures that there is no unnecessary duplication of effort within the
Army or Department of Defense.

F. (U) WORK PERFORMED BY: In-house work is performed by the US Army Electronics Research and Development Command at Fort Monmouth,
NJ, and at Adelphi, MD. Contractors include Georgia Institute of Technology, Atlanta, GA; RCA, Princeton, NJ; Hughes Aircraft Company, Culver City,
CA; Malibu Research Associates, Santa Monica, CA; Uncoln Laboratories, Bedford, MA; Radiation Measurement Devices Inc., Watertown. MA; Sci-
ence Applications Inc., San Diego, CA; Nuclear Research Corporation, Denville, NJ; R & D Associates, Rosalyn, VA; Technology Services Corporation,
Santa Monica, CA; and Raytheon Corporation, Waltham, MA.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964 AH93 - Combat Surveillance Target Acquisition and Identification: This project funds
the exploratory development performed by the Combat Surveillance and Target Acquisition Laboratory and Harry Diamond Laboratoie. Major areas 3
are developent of radar techniques for the detection, classification, and identification of stationary nonfiring targets under all visibility conditions;

UNCLASSIFIED
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Program Element #6.^-  Title: Combat Survelllmnce, Target Acquisition and
khmittmcaton

DOD Mission Area: #521 -k mEl t and Physil Budget Activity: #1 - Tchnoloy Ba.
Sclences (ED)

development of radar techniques for the classification and identification of moving targets under all visibility conditions and through foliage; develop-

ment of lightweight, low-cost common radar modules to lower life cycle costs fo future radar systems due to commonality in logistics, maintenance,

and training requirements; development of lightweight electronically scanned antennas and side lobe cancellers for improved performance and elec-

tronic countermeasure (ECM) capabilities; development of muistatic radar concepts and hardware as part of the joint Army/DARPA Bistatic Alerting

and Cueing (BAC) radar program; development of a low-cost multipurpose, tactical radiation measurement device to perform the functions presently

requiring several separate devices; investigation of noncooperative battlefield identification friend or foe; and weapons location technology with empha-

sis on a passive, automated, linear base, acoustic, artillery target location system to replace the current manual system. FY 1982 accomplishments:

Continued technological support to ongoing development programs. A ground radar testbed was completed and tested which uses solid state transmit-

ter-receiver, charge-coupled device radar signal processor, and tilted-beam antenna. Vehicular-mounted low-probability-of-intercept (LPf) locators were

tested agairst emitter locators and jammers. An airborne radar testbed was used to develop and evaluate technology for airborne radars such as

RPV, JSTARS, OV-1, and SEMA-X to improve target detection, identification, tracking and acquisition capabilities. Efforts to classify stationary targets

included evaluation of three polarmetric discrimination alorithms and initiation of Hostile Weapons Location System (HOWLS) radar stepped-frequen-

cy data processing. A new wheel/track algorithm for operation at higher signal-to-noise ratios was initiated using Surveillance Target Acquisition Radar

for Tank Location and Engagement (STARTLE) data. Prototype fiber optic dosimeters and reader were designed and additional cadmium tellunde

(CdTe) work and neutron experiments were accomplished under existing contracts. The BAC radar system design was completed on schedule, and

some components and the antenna subsystems were constructed. FY 1983 plans: Complete development of STARTLE wheel/track algorithm. Begin

system and signal processing design for the modular radar; repair and upgrade the transmitter of the SOTAS emulator and define VISTA interfaces;

perform technology trade-off studies for the lightweight E-SCAN antenna, and design a demonstration model. Start processing Moving Target Indica-

tion (MTI) data at high frequencies. Complete noncoherent, single polarization stationary target discrimination/classification algorithms and test them in

the airborne radar testbed signal processor. Initiate collection of acoustic data base for artillery and helicopter targets. Initiate contracts for preliminary

design of dose rate detectors. Assemble the BAC radar system and perform local integration tests; field testing will take place at China Lake, CA, later

in the year. FY 1984 plans: Continue work on stationary and moving target detection and identification, and on noncooperative battlefield identification.

electronically steerable antenna technology. Continue collection of acoust signature data base for artillery and helicopters. Continue gamma dose

rate effort. Develop dedicated emitter requirements and study digital beam-forming techniques for the BAC radar; begin construction of radio-frequencyS and processor assemblies for modular radars and specify display and ierfac; complete VISTA interface design and processor for SOTAS emulator;

evaluate E-SCAN antenna performance; design sidelobe cancelw proceasor and antenna elements. Program to completion: This is a continuing level-

of-effort program.
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Program Element: #62703A Title: Combat Survellanc., Target Acquistlon and
khIdeton)

DOD Mission Area: *521 - Electronic and Physical Budget Activity: *1 - Technology Base
Scinces (ED)

H. (U) PROJECTS OVER $10 MILUON IN FY 1964: Not Applicable.

U S
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *62704A Title: Milur Envkronmenta Crtterla Dsvelopment

DOD Mission Area: *522 - Environnmenald LWfe Budget ActWty 0 1 - Teo ogy USee
oleness (ED)

A(U) RESOURCES (PROJECT LISTINf) ($ In Thousands)

Project PY 1962 FY 1963 FY 1964 FY 1965 Add~tonal Estimated
Number TiWe Actual Eelmite Eadstot Estmart to Completion cost

TOTAL FOR PROGRAM ELEMENT 2674 2577 2937 3061 Continuing Not Applicable
AF25 Military Environmental Criteria Develop-

ment 2674 2577 2937 3081 Continuing Not Applicable

B. (U) BRIEF DESCRIPTON OF ELEMENT AND UMM NEED. The methods and technology developed by efforts conducted under thi pro-
gram elemrent are required to support the Armys efforts to prevent any contamination from Its installations or operations affecting the health or
environment of communities near such Installations. The program emphasizes the development of analyicl techniue for identification and quanii
cation of contaminants; research to characterize contaminants, determine their toxicities, and provide data for the establishment of technology devel-
opments which will support containmentdecontamination efforts at Army and other Department of Defens Installations as problems are identified
and plans are approved.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Addhtiona Estimate
PY 1962 FT 1963 FY 1964 to Completon cot

RDTE
Funds (current requirements) 2674 2577 2937 Continuing Not Applicable
Funds (as shown in FY 1963 eubmeelo) 2755 2564 3378 Contin Not Applicable

C In FY 1962, the reducion of $61,000 I current requirements Was due to reprogramig to higher prirt ArM programs. In FY 1963, the $7000
reduction Is a remiot of pro rafts application of general Congreseional reductions to the RDTE.A appropriation. In FY 1964, the $441,000 reduction is a
resit of reprograming to program having higher piloity.

UNCLASSIIE
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Program Element. *62704A Title: Military Environmental Crterla Development

DOD Mission Area: *522 - Envionmenta and Life Budget Activity: #1 - Technology Base
Sclences (ED)

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Conduct of the Installation Restoration (IR) Program and efforts to preclude duplication of effort involve extensive
interface with a significant number of other DOD and Government organizations. These include the Departments of State, Health and Human Services,
Agriculture, Transportation, Interior, US Nuclear Regulatory Commission, Environmental Protection Agency, National Academy of Sciences, Department
of Defense (DOD) Explosives Safety Board, and state and local governments. On 23 July 1976, the Department of the Army was designated as the
lead Service for the compilation and refinement of applicable technology and the development of new or improved technology and criteria or stan-
dards for the DOD installation restoration program as it relates to all contamination, including chemical, biological, and radiological. This mission is the
assigned responsibility of the US Army Toxic & Hazardous Materials Agency. No duplication of effort occurs within the Army or the Department of
Defense. A Tri-Servku Installation Restoration Technology Coordinating Committee has been chartered to assure and effect coordination. A Memoran-
dum of Understanding also exists between the Army and the Environmental Protection Agency covering research cooperation In the area of toxic and
hazardous materials remedial actions. This program is related to Program Element *62720A (Environmental Quality technology), which supports the
Army's efforts to achieve compliance with environmental laws and regulations.

F. (U) WORK PERFORMED BY: Approximately 20 percent of the work is performed In-house by the US Army Toxic and Hazardous Materials
Agency, Aberdeen Proving Ground, MD; the US Army Medical Bloenglneeng Reseerch and Development Laboratory, Ft Detrick, Frederick, MD;
Chemical Systems Laboratory, Aberdeen Proving Ground, MD;, and Natick Laboratories, Natlck. MA. The remainder is performed by contractors such
as: Environmental Sciences and Engineering, Gainesville, FL; Engneering Sciences Inc., McLean, VA; Roy F. Weston, Inc., West Chester, PA; and
Battelle, Columbus. OH.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: AF25 - Military Environmental Criteria Development The single project which compris-
es ti program element emphasizes the development of analytical systemrs and procedures, the establishment of safe rteriea for contaminants, and
the development of technology for safe containment and decontamination. This reseerch is necessary for lffectively carrying out the Army program to
prevent contamination from Army activities migrating beyond installation boundaries. FY 1962 accompilau. oft include: Increased effort was directed
toward the development of analytical methods for the Identification and quantification of 7 chemical compounds found in the sol, water, and process
waste disposal facilities. Methods for extraction and preservation of samples, as well as the development of standard analytical reference materials for
use in laboratory quality control and measurement were developed. In the Contaminant Level Criteria Development area, problem definition studies,
toxicity screening and follow-on toxicity studies were performed on chemical compounds found in the soil, water, process waste disposal faciliies, and
biologicl tisues at the Army installations undergoing contamination surveys. Additionally, 7 candidte conpounds reeived hazard analyis and 3 )
toxicity screens were conducted. The primary development effort for decontamination/containment technology involved the de%%Iopmsnt of treat-
ment method for explosive contaminated lagoon sediment In addition, technilques that apply in situ and excavated processing, such as so l activation,
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Program Element #62704A Title: Mitary Envirenmetld Criteria Development

DOD Mission Area: #522 - Envkornmetl and Ufe Budget Activity. #1 - Technology Seas
Sciencee (ED)

chemical fixation, and chemical neutralization/vegetative uptake, were screened for applicablity. Methods for decontaminating buildings and equipment
were tested. Water treatment systems were developed to remove suspended solids, organics, inorganic salts, and metals.Plans for FY 1983 include:
Analytical methods are being developed for identification and quantification of eight additional chemical compounds found in soil, water, process waste
disposal facilities, and biological tissue or organisms from five Army installations scheduled for contamination surveys. In addition, development of
analytical methodology for detection and quantitative analysis of degradation and process byproducts from developmental decontamination processes
have been initiated. In the area of Contaminant Level Crteria Development, problem definition studies, toxicity screening and follow-up toxicity studies
are being continued on cherical compounds identified at Inetallations. Five new compounds are undergoing hazard analysis; five toxicity screens and
one full-scale toxicity study using vegetation, mammals, wildlife, domestic and aquatic animals are also in progress. Limited laboratory studies of in situ
contaminant/treatment techniques have been initiated. Incineration methods are being tested for explosive-contaminated sediment. Water treatment
studies are building upon the technical data bae from ongoing comprehensive surveys. Buildings and equipment decontamination techniques are
being investigated in the laboratory. Treatment systems are being field tested at two installations. Development work for treating explosive-contaminat-
ed lagoon sediment is expected to be completed. Plans for FY 1964 incude: Anaktal methods will be developed for the Identification and quantifica-
tion of eighi chemical compounds found In sol, water, process waste disposal facilities and biological tissue from five Army installations scheduled for
contamination surveys. Approximately six compounds will undergo hazard analysis, one toxicity screen ad one full-scale toxicity study. Preiminawy
design criteria for final containment or treatment measures resulting from five environmental surveys will be completed. Field and pilot water treatment
studies will be conducted as input to the technology base development for contaminated installations. New decontamination techniques for chemical
agent- or explosive-contaminated buildings will be piloted. In situ leaching methods to treat contaminated soil will be investigated.

H. (U) PROJECTS OVER $10 MILLION IN FY 11U4: Not Applica.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *62706A Title: Electrical and Electronic Devsce

DOD Mission Area: #521 - Electronic and Phyulca Budget Actit. #1 - TecWhno Sees
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Prolect FY 1962 FY 1963 FY 1964 FY IS Addhional Eatimeted
Number TIe Actual Estkmt Estimate Estmet to Comption Cost

TOTAL FOR PROGRAM ELEMENT 15671 17675 18674 24792 Continuing Not Applicable
AH94 Electronics and Electron Devices 15671 17675 18674 24792 Coniun Not Applicable

W. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED, This program performs exploratory development of electron devices and tech-
nology to enable the Ary to meet the enemy threat with the most cost-effective technology that can be made available. The output of this program
provides improvements in elecron device performance needed to enhonce the pefmle of Army equipment which use. electronic technology.
Included in these developments are electronic building blocks such as custom integrated circuits which will provide 4oved performance; reduced
cost weight, and size; and Increased reliablity in such mision performance areas as electronics warfare, communications, Nght vision, navigation,
combat surveillance and target acquisition, and missile technology. The developmwts of this program ae directly coupled to, and driven by, Army
weapon system requirements. This program is part of Major Army Technology Thrust In Very Intelligent Surveillance and Target Acquisition (VISTA).

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additional Esnmatod

FY 1062 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 15671 17675 18674 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 15275 17725 18613 Contuing Not Applicable

increase. in FY 1962 and 1984 we due to application of updated Indices for civin labor costs. Decrease of $60 thousand in FY 1963 is due to pro
rats application of general Congreseional reductions to the RDTEA appri iaon.
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Programn Element *67M Title Elsoro and vlecthn m Devise

DOD Mission Arew- 0521 - Elseeme and Phys~a Budget ActWty. #I- Technooloy ase
Sciences (ED)

D. 61U) OTHER APPROPRIATION PUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIM Devics srW technologies deve loped. In Oti program we moved into Program Element #83742 (Advanced Electron-
ic Devics) for advanced development. Direct Nalson with affected and potentially affected Army program managers is routinely maintained, as is close
liaison with thersarch and development organizations of the Air Force and Navy. Duplication of effort is also precluded by coordination through the
Department of Deflense Advisory Group on Electron Devices and the Interagency Advanced Power Group.

F. (U) WORK PERFORMED Y:. The Electronic Technology and Devices Laboratory (ETWI4). Fort Monmouth, New Jersey, perform over 50% of
the development work under ti programn elemnent.

(L (U) PROJECTS LESS THAN $10 MLLION IN FY 1364: Not Appliabl.

H. (1.1) PROJECTS OVER 610 MILUION IN FY 19K-~

1. (U) Prcoec AN 94 - ElectnIcs and Electron Devices

a. (U) PrCOect 09seriplRs This Protec provides the Prime Source of funds within the Army to solve critical electronic component deficien-
ciao and to develop new technologies and manufacturing processes to maintain the technological superiority of US foce in the field. For a number of
years, the United States has relied on its superiority In electronic technology to provide a force multiplier, however, In recent years the relative gap
between US and Communist Bloc tshrology has been narrowinig. This project provides the developments necessary to ensure that newly developed
weapons represent the best technology tat can be afforded, and also provides the means for enhancing the performance and extending the lifetimne
of weapons to ensure maximum utilization of the weapons system dollar.

b. (U) Progree A .. 'P h . ft ad Pubirs Efforts:

(1) (11) PY 1982 Ann .1 - 1. Completed first module of low-cost, rugged 94Ghz transceiver for guidance an radar, and demon-
strated it to Project Manager, Remotely PltdVehicle. Continue seeond yewr of conformal mlWhmewW wave antenna arrays for use on tarks and in( munitions. Demonstrated an electronic warfaes -all arsenilde time Interval analyzer. Completed lightwefght, low-power. sunlight-leglbl fist pae
display and delivered to contractor for integration into digital message device. Achieved goal of twool energy Increase and reduced heat evolution in
Hthlum thiony1 chloride battery for night visio and target designation devicee.
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Program Element *S2705A Title: Electrical and Elec c Devices

DOD Mission Area: #521 - Electronics and Pial Budget Actiy. #1 - Teelmeloegy Dam
Science (ED)

(2) (U) FY 19S3 Program Will complete 94Ghz hybrid trncie kit to fit 6-Inch self-contained munitions. Initiate development of
wideband integrated circuit receiver for ELINT receivers. Design early prototype ultra-high speed gallium arsenide frequency syrdhesizer for all digital
radios and advanced Quickiook circuits. Complete and distribute Very High Speed Integrated Circuit (VHSIC)-lke computer-assisted design tools to
developers. Complete feasibility design of 1-meter-sqare, hin-rm electroluminescent flat panel display and iitiate fabrication. Provide Ithium thionyl
chloride cells for battery designs built for high safety and high perfomiance in lasw app iations. Design and build an ultraviolet prelonizer pulser and
deliver to the Missile Command for use in a high-energy laser air defense weapons system.

(3) (U) FY 164 Planned Progranmnd Bm for Budget Yw Rqut Start exloratory development of 94Ghz monolithic transceiv-
ers (receiver/transmitter on-a-chip) to fit 4-inch terminal guidance submunitions and misslle guidance. Demonstrate widlband coverage in a single
traveling-wave tube at the 20-watt level for use in an airbome jammer. Test sillcon-on-sapphire frequency synthesizer for use in SINCGARS and data
link equipment Contnue development on 1 -metr-square fiat panel display and drive electronics. Provide Improved lithium thonyl chloride battery cells
with moderate rate capabilities at acceptable low temperatures ready for battery designs In communications-electronics equipment where high quality,
low cost and ease of disposal are essential. Initiate development of a 1Ghz bandwidth signal processor for realtime target acquisition. Develop
temperature-compensated crystal oscillator engineering nodels for lifetime calibration-fre operation of SINCOGARS radios.

(4) (U) Poegram to Compleson This is a continuing program.

c. (U) NlW WI Not Applicale.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element 70A Til:Chemical Biological Defense and General
Invaetmation

DOD Mission Area: #622 - Envionmental and Life Budget Activity. 1 - Tehnology Be
Slemm (ED)

A. (U) RESOURCES (PROJECT LISTING) (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Number Ttle Actul Esda Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 26898 28508 34833 37488 Continuing Not Applicable
A553 Chemical/Biological (CB) Defense and

General Investigations 26898 28508 34833 37488 Continuing Not Applicable

1. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Soviet Union has long recognized and appreciated the ability of chemical-
biological weapons to inflict casualties, degrade combat effectiveness, and disrupt the battlefield. The USSR continues to maintain and improve its
formidable capability to conduct chemical-biological warfare operations. Consequently, the US military must have the capability to survive and conduct
sustained operations in a chemical-biologIcal warfare environment. Failure to correct user-identified deficiencies in chemical-biological defensive mate-
riel and avoid technological surprise would seriously jeopardize the survivabilty and sustanaility of US forces in the event of a chemical-biological
attack. The Army has been assigned Executive Agent responsbility for conducting cheni.cal-bZlegica' defense research and development for the
Department of Defense. This program element addresses the urgent need to provide all Services with defensive materiel to protect individuals and
groups from threat chemical-biological agents. The program element provides for the conduct of exploratory development for all the Services in
chemical-biological individual and collective protection; reconnaissance, detection, and waming; decontamination and contamination avoidance; toxin
defense; and trawing. The program element also provides for the conduct of special investigations into the chemistry end effects of threat agents and
the analysis and integration of chemical-biologIcal defense systems necessary to avoid technological surprise and support advanced development
efforts.

UNCLASSIED
- 101

* -, - *-. * | l ... . J



UNCLASSIFIED

Program Element: #62706A Title: Chemical BIological Defense and General i
Investigationsil

DOD Mission Area: #522 - Environmental and Life Budget Activity: #1 - Technology Base
Sciences (ED)

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additonal Es nmted

FY 192 FY 1963 FY 1964 to Completion Cot

RDTE
Funds (current requirements) 26898 28508 34833 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 22899 29589 48316 Continuing Not Applicable

The FY 1982 increase of $3999 thousand is a result of decisions to initiate programs in toxin defense and biotechnology and the need to conduct
additional exploratory development in alternate designs and improved materials for protective masks. The initiation of the toxin defense program was a
consequence of the evidence of Soviet-sponsored employment of toxins in Southeast Asia and the need to characterize this threat, assess the )
protection provided by current defensive materiel, and develop toxwn defense systems. The biotechnology program is an attempt to exploit the ad-
vances already made in this field by private industry by applying biotechnology to solve such problems as false alarm free detection of chemical
agents and reducing the logistics burden of decontamination operations. The funding decrease of $1081 thousand In FY 1983 is the result of Congres-
sional direction in the FY 1983 Appropriations Act and pro rata appli cations of general Congressional reductions to the RDTE.A appropriation. The FY
1984 decrease of $13,483 thousand was the result of a decision to redirect these funds to other, higher priority Army programs and a revision of the
anticipated inflation in the proposed Army RDTE budget

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES Department of Defense Directive 5160.5 assigns the Army responsibility for research, exploratory development, and
advanced development in chemical-biological defense for all Services and for engineering development for the Army and for Joint reqirements of the
A-my with other Services. In order to meet other Services' needs and to prevent unnecessary duplication of effort, execution of this responsibility is
coordinated through the Joint Development Obecives Guide (JDOG), joint working groups, and periodic joint reviews of the Joint Chemical-Biological
Research, Devellop Test, and Evaluation Program. Coordination and cooperation is maintained with allied countries via Data Exchange Agree-
ments and with the North Atlantic Treaty Organization (NATO). Related technical investigations are conducted under Program Element #62622A
(Chemical and Smoke Munitions). The technology developed under this Program Element, #62706A (Chemical Biological Defense "d General Inves-
tigations), progresses into Program Elements #63721A (Chemical Biological Protective Materiel Concepts) and #63720A (Chtemical/Biological Detec-
tion. Warning and Sampling Materiel Concepts).
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Program Element o62706A Title: Chmical llg ilc Defense and Generla 1 -, 119010 -

DOD Mission Area. #522 - Enironmenl. d LIIe Budget ActVl. 1- Technology Base
Sens (ED)

F. (U) WORK PERFORMED BY: In-house work is performed by the Army Chemical System Laboratoy, Aberdeen Proving Ground, MD; Oak Ridge
National Laboratories, Oak Ridge, TN; and US Army Natick Research and Development Laboratories, Natick, MA. Contractors include Honeywell
Corporation, St Petersburg. FL; Ash Stevens Incorporated. Detroit, MI; Batelle, Columbus, OH; Brunswick Corporation, Marion, VA; Southern Research
Institute, Birmingham, AL; Mine Safety Appliance. Pittsburgh. PA; Midwest Research Institute, Kansas City, MO; Bendix Corporation, Towson, MD; and
ILC, Dover, NJ.

(. (U) PROJECTS LESS THAN $10 MILLUON IN FY 19fSt Not Applicable.

OL (U) PROJECTS OVER $10 MILLION IN FY 194:

1. (U) Prole ABUI - Che-omicka lical Defene and General Iwevegatens.

a. (U) P leo DsempUie- The Soviet Union has long rcognized and appreciated the abilty of chemical-biological weapons to inflict
casualties, degrade combat effectiveness, and disrupt the battlefield and continues to maita and Improve its formidable capilty to conduct
chemiclological warfare operations Consequerty, the US miity must have the capability to survive and conduct sustained operations in a
chemical-biological warfare environment This program element addresses the urgent need to provide adl Services with defensive mate to protect
indviduals and groups from threat chenical-biologica agents. The project provides for the conduct of exploratory development for all the Services in

ilogical individual and collective protection; reconnaissance, detection, and identification; decontamination and contamination avoidance;
todn defense; and training. The project also provides for the conduct of special investigations Into the chemistry and effects of threat agents and the
analysis and Integration of chemincal-bological defense systems necessary to avoid technological surprise and support advanced development efforts.
A detailed description and program for the reconnaissance, detection, and identification technical area is provided in paragraph 2 below.

b. (U) Progrm Aeon ad -I Fubt Effort

(1) (U) FY 1362 Agoip1meats: A preliminary effort to characterize the mycotoxin threat was completed, testing of current protec-
tive equipment against T2 toxin was completed, and candidate reactions for use in a toxin detection kit were Identified. A contract to develop bacteria
and virus test kits for reconnaissance teems was ' wrdd. Mutlyar contracts to develop Infared and ultraviolet technology remote Nuclear-Biologi-
cahm (NBC) dtecor and a contract to develo a chemical doefmtr wer aware d. The NBC reconnslsance vehicle exploratory develop-
ment effort was continued. An evaluation of the effectiveness of stand-ar d developmental filter canisters against known lter chemical
agents was Initiated, contacts wei awrded for prototype deiltion of a h r s irew po mak and pow respirator, and the
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Program Element *6270A Tile: Chemical Biologcal Defense and General
Investigations

DOD Mission Area: #522 - EnvWrmental and Life Budget Activity. #1 - Technology Base
Science. (ED)

development of conceptual models of alternate design follow-on protective masks to replace to the M17 series mask were completed. A series of
handbooks for weapon system developers on designing to minimize the effects of contamination was completed. A program to apply biotechnology,
one of the Army thrusts, to the problem of chemical detection and identification was initiated.

(2) (U) FY 193 Program: The characterization of the toxin threat will be expanded to include marine toxins, developmental protective
equipment will be tested against mycotoxins, and development of a toxin detection kit will be initiated. Feasibility testing of the bacteria and virus test
kits will be conducted, and development of a rickettsia test kit will be initiated. Breadboard models of the infrared and ultraviolet NBC remote detec-
tors will be completed. Exploratory development of the basic NBC reconnaissance vehicle will be completed. Development of a chemical dosimeter
will be continued. D3velopment of a chemical on-line water monitoring system to monitor for the presence of chemical agents in water purification
systems will be initiated. Alternate, agent-resistent materials will be investigated as a liner for the Advanced Simplified Collective Protection System.
Development of lightweight throwaway covers to protect equipment from liquid contamination will be initiated. The monitoring of advances by private
industry in biotechnology and the investigation of the use of biotechnology techniques, specifically monoclonal antibodies, to detect and identify
chemical agents will be continued. As a result of Congressional action with respect to the FY 1983 appropriation, planned FY 1983 efforts to explore
other biotechnology techniques for chemical detection and the application of biotechnology to decontamination will be deferred to FY 1984. The
evaluation of alternate design follow-on protective msk will be completed.

(3) (U) FY 164 Planned rogram& nd 1Basi for Bdget Yw Request The characterization of the toxin threat will be expanded to
include plant toxins and venoms, a feasibility demonstration of a toxin detection dt will be conducted, and exploratory development of an automatic
toxin detector will be Initiated. Exploratory development of the bacteria and virus test kits wil be completed, and development of a rickettsla test kit
will be continued. Tsting of the breadboard Infrared and ulravlolet NBC remote detectors will be conducted. Efforts to Integrate biological agent
detection and NBC remote detection capabilities into the NBC reconnaissance vehicle will be continued. Development of the chemical on-line water
monitoring system, will be continued and development of an In-mask leak detector will be Initiated. The investigation of alternate, agent-resistent
materials as a liner for the Advanced Simplifiled Collective Protection System will be completed. Development of lightweight throwaway covers to
protect equiment from liquid contaminaftion will be confinued. Efforts to exploit recent advances in biotechnology will continue. The biotechnology
program will continue to monitor developments by private Industry and contiue the use of monoclonel antibodies for chemical detection and warning
and will begin the exploration of other bioc l techniquee for chemical detection and the application of biotechnology to deoontanination.

(4) (U) Pregrin to Co ipleef This is a continuing program.
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Program Element: #62706A Title: Chemical Biological Defense and General
Investigations

DOD Mission Area: #522 - Environmental and Ufe Budget Activity: #1 - Technology Base
Sciences (ED)

c. (U) Major Milestones: Not Applicable.

2. (U) Technical Area: A553-C Reconnaissance, Detection and Identification.

a. (U) Technical Area Description: This technical area serves to develop new and improved concepts for reconnaissance, detection, warn-
ing, and identification of threat chemical, toxin, and biological agents; to develop battlefield contamination display and NBC sensor intelligence trans-
mission systems; to increase sensitivity, specificity, and ease of use; to decrease the logistics burden; and to minimize the number of detectors in the
field. This technical area responds to the requirements of the Air Force, Navy, Marine, and Army as well as interfacing with similar efforts of allied
nations.

b. (U) Program Accomplishments and Future Efforts:

(1) (U) FY 1082 Aecompllemnta: A tandem mass spectrometer (MS/MS) was purchased and installed and was thoroughly evaluated
for sensitivity and specificity as an agent detector. Studies were initiated to reduce the size, weight, and power requirements of the device. A sampling
probe was fabricated for the mass spectrometer using information obtained from a NATO ally under a data exchange agreement. An articulating arm
was designed, fabricated, and mounted on a teetbed vehicle to determine its utility in taking surface samples at a distance from the NBC Reconnais-
sance Vehicle so that the operator need not exit the vehicle. In the attempt to increase the sensitivity of the chemical water test kit, an enzyme
system using eel cholinesterase was found to demonstrate the required sensitivity, and storage stability studies were initiated. Several compounds
were synihesized for the direct detection of mustard agent but failed to have the required sensitivity. Efforts are underway to correct this problem
and to accelerate the reaction. Efforts were initiated to determine the selective permeation of polymeric materials and isolate specific sorbent maten-
als for u.,e with detectors and/or dosimeters. Efforts were initiated to expand the technology base in infrared and ultraviolet technology for the
detection and identification of chemical agents. A multiyear effort to develop new remote sensing concepts was initiated. Definition of design charac-
teristics and trade-offs for an NBC Ground Reconnaissance System and an NBC Aerial Reconnaissance System was initiated. Fundamental studies on
new electptical technqus/systems applicable to agent detection/identification, an effort to exploit the potential of a portable mass spectrometer,
and efforts on a Personal Automatic Liquid Agent Detector (PALAD) and an InKiviu Chemical Alarm/Dosimeter were initiated.

(2) (U) FY 1063 Program: The evaluation of and concept feasibility studies on sensors, sampling devices, and other components using
the NBC reconnaissance testbed will be completed, the most effective/efflclent sensor for further studies in the AD phase will be selected, and the
approach for sampling and detecting biological agents will be selected. Efforts to develop concepts for a chemical dosimeter will continue. Studies on
instrumentation for on-line monitoring and quantitative determination of all threat agents in water will be initiated. Infrared NBC Remote Sensing
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Program Element: #62706A Titie: Chemical BIfolIcal Defense and General
Investigations

DOD Mission Area: #522 - Environmental and Life Budget Activity: # 1 - Technology Bas
Sciences (ED)

concept and ultraviolet NBC Remote Sensing concept breadboard models wili bd built. Studies to define the relationship of surface agent effluents to
the actual hazard to man will be initiated. Personal liquid/vapor alarms and dosimeters concepts will be ev.aluated. Studies on new NBC warning and
alarm concepts will continue.

(3) (U) FY 1964 Planned Program and Basis for Budget Year Request Efforts to integrate biological agent detection and NBC
remote detection capabilities into the NBC reconnaissance vehicle will be continued. These efforts support the program to field an integrated chemi-
cal-biological (CB) reconnaissance system capable of detecting, identifying, quantifying, and mapping CB contamination from the air and ground.
Development of a chemical dosimeter to quantify the total amount of chemical agent an individual has been exposed to will be continued. Efforts will
concentrate on providing increased sensitivity to detect low exposure levels at which miosis occurs. The dosimeter will provide a means of monitonng
the condition of individuals such as pilots where low exposure levels will result in an unacceptable degradation of performance. The development of a

chemical on-line water monitoring system to monitor for the presence of chemical agents in water purification systems and water sources will be
continued. This system will be used by medical and engineer personnel to check for ultra-low levels of threat chemical agents in drinking water supply
sources. A program to develop a leak detector to be placed inside the protective mask will be initiated. This device will give a simple go-no-go
indication of filter saturation or periphery leakage and prevent continued exposure to low concentrations of toxic chemical agents. Functional tests will
be conducted using the infrared and ultraviolet NBC Remote Sensor breadboard models built in FY 1983. These tests will demonstrate the technolo-
gies being developed for NBC remote sensing. The NBC Remote Sensor will provide a standoff capability of detecting and identifying NBC agents and
will be employed in air and ground NBC reconnaissance systems. The ongoing study of chemical contact hazards will continue. This study addresses
the hazard resulting from liquid chemical agents being absorbed by plastics, rubber, and painted surfaces. Even after the obvious liquid contamination
is gone, the chemical agent continues to be given off by the contaminated surface. This study addresses the conditions under which this constitutes a
hazard to man and will also support the design of a surface contamination monitor probe to be initiated in FY 1984. The probe will provide an
attachment for a chemical agent alarm to test for the presence of surface contamination which poses a contact hazard. Development of a chemical
munitions leak detector will be initiated in FY 1984. The munitions leak detector will be a simple detection device to be placed in chemical munition
depots and storage sites to detect leaking munitions.

(4) (U) Program to Completion: This is a continuing program.

c. (U) Maior Milestones: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elemient #62707A Title: Mapping and Geodesy
DOD Mission Area. #522 - Envbronental end Life Budget Activty. #I - Teelmolegy Bs

Scleness (ED)

A. (U) RESOURCES (PROJECT Lci) ($ In Thousands)

TotalPro0s6t PY 1fW2 Fy 1363 FY 1964 IFY 1365 Additional tlmdNu Me TWOl ACta Esftmae Etimafte Es~nats to Comvpletio cost

TOTAL FOR PROGRAM ELEMENT 5710 6382 833 0051 Continvuing Not Applicabl
A855 Mapping and Geodesy Topographlc/Geo-

deti Technology 5710 6382 8336 9051 Continuing Not Applicabl

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED Army and DOD tactical operatons and strategic planning requie rapid access
to precise position. azimuth, elevation, and descriptive terrain Information. The Mapping and Geodesy Program investigtes and demonstrates feasbhl-
ty of respon~sive and cost-effectie methods and equipmnent for collecting, processing, displaying, and disseminating geodetic, topographic. and military
geographic data and products.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total

P1362 FY 1963 FY 1364 to Copeincost

RDTE
Funds (current requirements) 5710 636 633 Contg Not Applicable
Funds (as shown I FY 1963 submissloni) 5750 6630 692 Cotnun Not Applicable

In FY 1962, a $40,000 decrease resulted from reprograming of funds to higher priority Army program In FY 1963, a decrease of $448,000 is a resultof Congressional direction In the FY 1983 Appropriations Act and reprograming of funds for the High Technology Light Divison. In FY 1964, a
udecrease of $626,000 has been Imposed to meet the funding needs of higher priority Army programs.

D. (U) OTHER APPROPRIATION FUND S In Thousands) Not Applicabl.
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Program Element: #62707A Tile: Mapping and Geodewy

DOD Mission Area: #522 - Environmental and Life Budget Activlty #1 - Technology Base
Sciences (ED)

E. (U) RELATED ACTIVITIES: This program element applies results of basic research performed under Program Element #61102A (Defense
Research Sciences), Project # B52C (Mapping and Geodetic Research). Both the Air Force and Navy have relad mission-orien*ed research, which is
coordinated with the Army's program by the Defense Mapping Agency (DMA) and the Under Secretary of Defense for Research and Engineering
(USDRE). Advanced and engineering development of techniques and equpment resulting from this program is accomplished under the following
program elements: DMA Program Element #63701B (Mapping, Charting, and Geodesy Investigation and Prototype Development); Army Program
Element #63712A (Mapping and Geodesy); DMA Program Element #647018 (Mapping, Charting, and Geodesy Engineering Development and Test);
and Army Program Element #64716A (Mapping and Geodesy). There is no unnecessary duplication of effort within the Army or the Department of
Defense related to this program element. Duplication of effort is avoided by annual DOD Apportionment and Budget Reviews, DMA Technology Base
Reviews, periodic DOD Topical Reviews, and technical coordination within Army and among the Service research laboratories.

F. (U) WORK PERFORMED BY: Approximately 65% of the work is performed in-hie at the US Army Engineer Topographic Laboratories. Ft.
Bevoir, VA. The balance is performed by commercial contractors or other Government agencies. The major contractors are: Decilog, Inc., Melville,
NY; Helava Associates, Southfield, MI; ITT Research Institute, Chicago, IL; SRI, Menlo Park, CA; and General Electric Space Division, Philadelphia,
PA. There are 12 other contractors involved in a total FY 1963 contract program totaling $1,900,000.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: A855 - Mapping and Geodesy Topographic/Geodetic Technology: Army and DOD
tactical operations and strategic planning require rapid access to precise position, azimuth, elevation, and descriptive terrain data. This project devel-
ops feasible approaches for providing responsive and cost effective methods and equipment for collecting, processing, displaying, and disseminating
geodetic, topographic, and military geographic data and products. During FY 1982, the Field Exploitation of Elevation Data System was demonstrated
in various military exercises including Bold Eagle. The system was transferred to the XVIII Airborne Corps for additional operational testing. The
Terrain Analysis Synthesizer was transferred to the 29th Engineer Topographic Battalion for further field tests and evaluation. Various Terrain Analysis
Procedure Guides including Obstacle Siting and Water Resources were completed. Voice recognition and synthesis for data display control was
installed on two in-house experimental systems to enhance the artificial Intelligence-robotics efforts. A study entitied "Predicting Ukely Minefield Sites
Using Terrain Analysis" was completed, and the resulting techniques will be tested In the field in Europe. A development plan for a Robotics-
Reconnaissance Vehicle Demonstrator was completed incklding planned Advanced Development in FY 1984-1985. In FY 1983, a system integration
study has been initiated for the Reconnaissance Vehicle Demonstrator. Software and data base validation for the mobility and intervisibility models are
being completed for incorporation in the Digital Topographic Support Systems. Preliminary specifications for a common weapons Di )ction Reference
Unit for use by all Army weapons are being drafted and coordinated. Topographic Support Systems model sinulaton is being Zomplted. In FY 1984, .
contour manipulation and stereo overlay editing software will be completed. The final group of a series of Procedural Guides for Terrain Analyst will be
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Program Element: #62707A Title: Mapping and Geodesy

DOD Mission Area: #522 - Environmental and Lfs Budget Actvty 1 - Tesnolofg Bae"
ScIenes (ED)

published and distributed for use in field activities. System design of a foldable Multi-Spectral Automated Photo Interpretation device will be complet-
ed. Rule-based Photointerpretation Logic networks will be prepared for experimentation in artificial intelligence. The system integration study for the
Reconnaissance Vehicle Demonstrator will be completed and prepared for initiation of advanced development

H. (U) PROJECTS OVER $10 MILLION IN FY 194: Not Applicable.

C

.................



UNCLASSIFIED

FY 1984 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *62709A Title: Night Vision Investigatons

DOD Mission Area: *521 - Electronic and Physical Budget Activity: *1 - Technolo Baem
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 19N6 Addtonl Estimated
Number Tie Actual Estimat Estimate Estm to Completion Cost

TOTAL FOR PROGRAM ELEMENT 11472 13561 19942 23580 Continuing Not Applicable
DH95 Night Vision Investigations 11472 13561 19942 23580 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army has a need for a cost-effective means to fight during periods of
darkness and limited visibility with a relative combat capability that is equal to that of day. This program element supports the development of
technology to ensure the Uned States (US) maintains its lead in the ability to acquire and engage targets under all battlefield conditions. This combat
capability is required to counter the threat of a foe who plans and trains to continue combat operations during periods of darkness and limited visibility.
Using advanced technologies and new concepts in the field of electro-optcs, this program develops now techniques, components, and devices that
will result in significant cost reductions and performance improvements for night vision devices. This program element contributes directly to major
Army technology thrusts in Very Intelligent Surveillance and Target Acquisition (VISTA) and Self-Contained Munitions.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addntonal EsUmaed

FY 1962 FY 1963 FY 1964 to Comlto Cost

RDTE
Funds (current requirements) 11472 13561 19942 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 13164 14101 13934 Continuing Not Applicable

Decrese in FY 1982 was due to program realignment and reprograming to higher priority projects. The decrease in FY 1983 ($540 thousand) was
due to reprograming to the High Technology Light Division and pro rata application of general Congressional reductions to the RDTE.A appropriation.
The estimated increase in funding from $13934 thousand to $19942 thousand in FY 1984 reflects the emphasis in component development to design
- in low cost and high rellabilty before transition to advanced development.
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Program Element #6270GA Title: Night Vision Investigations

DOD Mission Ares #521 - Elcren md Pri l Budget ActNt. #1 - Tehno Barn
Science (ED)

D. (U) OTHER APPROPRIATION FUND1 (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES Research work related to this project is performed under Program Element #61102A (Defense Research Sciences).
Project # A31 B (Night Vision and ElecVo-Optcs Research). Advanced development work is performed under Program Element #6371 OA (Night Vision
Advanced Development). Close coordination is maintained with the different Army project mnagemrs' offices and commodity commands in order to
have complementing efforts while avoiding duplication. Close coordination is maintalned with the Navy, Air Force, and Marine Corps to avoid duplica-
tion in component developrmets and evauation. Through the Joint Logistics Commanders, panels have been established to coordinate all night vision
technology programs and ensure that mmum use is made of limited assets. The Joint Deputies for laboratories Sub-Panel on Night Vision Technol-
ogy, with representatives from all Services and the Defense Advanced Reseach Projects Agency (DARPA), annually reviews the activities in key
technology areas and reports their findings on program gaps and overlap. The FY 1982 annual report shows no unnecessary duplication of effort
within the Army or Department of Defense. In addition, an active international program of technical cooperation is maintained with several countries,

4..particularly those of the North Atlantic Treaty Organization (NATO) and the Quadripartite Countries (America. Britain, Canada, and Australia).

* F. (U) WORK PERFORMED BY: Night Vision and Electric-Optics Laboratory, Fort Belvoir, VA. Representative contractors are: Honeywell Electro-

Optics Operations, Lexington, MA; Martin Marietta, Orlando, FL; Hughes Aircraft, El Segundo, CA; and Texas Instruments, Dallas, TX.

(. (U) PROJECTS LE THAN $10 MILLON IN FY 11S4 Not Applicable.

H. (U) PROJECTS OVER 810 MILLION IN FY 1964:

1. (U) PMec OM6 -Nht VNiion Imesgegaon

a. (U) Piojc Deseiiiom The total effort covers exploratory development of componert techniques, man/machine models, smart sen-
sor models, and environmental data bases essential for both sigifien cost reductions and performance improvements in night electro-optical de-
vices. The vimlonics program is concerned with development of system perfornane models acquisition of data bases for target signatures, and
establishment of new tectniues for specification of advanced sensors. Computer models are used to simulate the performance of both man-in-the-
loop aid autonomous sensors of the active batilld Results of analytic studies on senor performance are used to guide new sensor designs and
recommend area of highest payoff of research and development investment for the Army In future sensor development. Far infrared thermal knaging
technology is directed toward fabrication and initial Meling of sec Forward Looking Infrared (FUR) imagers. A new generation of high-
performance IR seneors is being developed which uses high-density, Charge-Coupled Deviced (CCD) focal plane arrays (FPA). This FPA sensor will
double the standoff range of present FURs in airborne applications and greatly enchance the performance of combat vehicle FLIR under conditions of
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DOD Mission Area: *521 - Electronic and Physical Budget Activity: *1 - Technology Bass
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poor visibility. In addition, the imaging focal plane array, in conjunction with smart signal processing on a missile seeker, will permit "fire and forget"
operation of future airborne and ground-launched tactical missiles. Increased search effectiveness is aided by automatic target cueing and image
enhancement techinques. Large two-dimensional staring focal plane arrays which use CCD signal processing to electronically scan the detector array
offer significantly improved system sensitivity while greatly reducing the system's mechanical and optical complexity. For Lasers, the concept of a
"common module" carbon dioxide laser and definition of a family of compact modular elements compatible with FUR is being developed. Applications
of this laser family include identification friend or foe, beamrlder missile guidance, target designators, and wind sensors. Laser common modules and
interface elements for interaction with a FUR are being constructed and tested. Optical countermeasures are being developed to deny the enemy use
of target acquisition and engagement systems. Because of the noncommercial aspects of night vision and electro-optical technologies, it is essential
to maintain an internal research and development activity.

b. (U) Program Aca ompil~me .and Future Efforts:

(1) (U) FY 1962 Ac: In the vislonics area, a major field exercise was conducted in Germany to evaluate image intensifi-
ers and thermal imaging in navigation roles. The Visionics Handbook of Electro-Optical sensor performance for all deployed Army systems in natural
European environments was distributed throughout the Army. In thermal imaging, designs were completed and hardware initiated for a high-density
focal plane detector array which would be common to both second-generation infrared imaging systems and "fire-and-forget" missile seekers. Im-
provements in detector fabrication technology were incorporated to increase yield of these devices. In lasers, the carbon dioxide (COm) laser sensor
hardware for a heterodyne all-weather target acquisition and engagement system was demonstrated. Also demonstrated was a high-peak-power solid
state laser as primary driver for an optical countermeasure system.

(2) (U) FY 1963 Program: The visionics technology is being reoriented towards understanding and describing smart sensors. New
analytic models for target cuers, trackers, and recognizers are being developed along with new bench evaluation techniques for testing and specifying
3uch devices. High dynamic range digital target signature Imagery Is being obtained for algorithm development and evaluation. Under the thermal
imaging pogram the first high-density focal plane array (FPA) Is being developed and evaluated for feasibility as an imaging sensor in the Joint
Services Missile Seeker. Also, based on prior successful research, development has accelerated on a new concept in thermal imaging which use an
uncooled staring FPA to greatly simplify the peripheral mechanical hardware. Work continues in the development of hlgh-efficlency solid state lasers
for optical countermeasures. A 00 laser-radar is being integrated with a signal processor and tested for automatic target acquistion and engagement.

(3) (U) FY 1964 Planned Poglam andkaIle for D udgetYew Request: In the vislonics rea, a Government/industry standard digital
data base of target signatures will be assembled and operational. An advanced sensor evalution faclit w be completed, and evaluation of autono-
mous trackers and target cuers will begin. Volume II of the Vielonics Handbook for advanced sensors and time-dependent target acquisition will be
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Program Element #620A Title: merh vioan hwsetlatluon

DOD Mission Area: #521 - Electoni OWd Physica Budgest ActiV. #11 - Technology Sam
Solownis (ED)

prepared and published. In the area of thermal imaging the focal plane affay (FPA) sensor for both issile seeker and second-generation imaging
systems will undergo a complete evaluation under simulated stress coniditionts in preparation for transition to advanced development. Low-cost meth-
ods for 1PA packaging and testing wilt be established in order to Insure affordability of future sensors, especially in "fire and forget" missil".
Developmnt will continue on the uncooled FPA for applications where very low cost and small size are requWre features and moderate performance
is acceptable. Under the laser program, development wiN continue on 00a lase "Commont Module" components for all-weater target acquisition,
rangefinding, and designating. Advanced laser sources for future optical countermeasure systems will be evaluated,

(4) (U) Program to Compltlemw This is a continuing program.

c. (U) MaWe M110eone: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62715A Title: Tactical Electronic Warfare Technology

DOD Mission Area: #521 - Electronic and Physical Budget Activity: #1 - Technology Base
Sciences (ED)

A. (U) RESOURCES (PROJECT uLSTlNG) (S In Thousands)

Total
Proect FY 1362 PY 1963 FY 1964 FY 1916 Additional Estimated
Number TW~e Actal Estimate Estimate Estimate to Completion Coet

TOTAL FOR PROGRAM ELEMENT 8226 10617 Continuing Not Applicable
A042 Tactical Electronic Warfare Techniques 5226 6588 Continuing Not Applicable
A904 Tactical Electronic Warfare and Intelli-

gence Techniques 3000 4029 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supplies the exploratory development technology in support of all
Army Electronic Warfare (EW) programs. The effective use of EW will be one of the most important combat multipliers on the modem battlefield. The
ability to reduce the enemy's command and control by disrupting his communications and to protect our forces from detection and radar, electro-
optical, and infrared guided weapons may spell the difference between victory and defeat in any future conflict. The efforts of this program are )
coordinated with the intelligence community to identify foreign technological advancements and develop countermeasures to thee advancements.
The rapidly increasing use of precisionued weapons necessitates a corresponding effort in the detection and countering of such threats. Investiga-
tion and development is continuing to insure that the latest developmental US missiles, communications, electronics, and night vision systems will
function satisfactorily in a hostile countermeasures environment.
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10 Program Element *6271M Tide: Tacftie Electronpc Warfare Teologyt

000 Misslor Area: #621 - Electrni ft mu Physical Budget Actl.t #I - Ted*~lg Oe
Soleness (ED)

C. MU COMPARISON WITH FY 1IM DESCRIPTIVE SUMMARY: (S Ir, Thousands)
Totl

FY 1962 FT 1963 PT 1364 to Completion coat

RDTE
Funds (currnt reqremnfts) am2 10617 Contiuin Not Applicabe
Fund. (as shown in FY? 1963 shndsion) 9707 10648 Continuing Not Applicable

owees in FY? 1962 due to rasprogruning to higher priority Ary prograrns. Decrease In FY 1963 is a result of pro rate application of general
Congressional reductions to the RDTE.A appropriation. Decrease in FY? 1964 due to repogramlng to projects developing technology in the Very
Intelligent Surveillance and Target Acquisition area.

0. (1.) OTNER APPROPRIATION FUNDS: ($ In Thousand.) Not Applicable.

L. (U RELATED ACTIVITIES: This work is in direct support of programr elements #63746A (Tactical ESM Systems). #63755A (Tactical ECM
System), #84746A (Tactical ESM System), and #84750A (Tactical ECM Systemns). Work on the development of electronic counter-couritermea-
auras (ECCM) technology supports numerous Anmy eloetronics systemns in the area of communications and nonoommunications. Tni-Service technical
efforts in electronic warfare receive extensive review as a result of participating In Joint-Service Technical Programs, Electronic Counter-Countermea-
sure Workshops, and Joint Technical Coordinating Groups which reduce dliaonamong the Services. Coordination is also furthered through tni-
Service preparation of a Technology Coordinating Paper on Electronics and the anniual reviews by the Under Secretary of Defense for Research and
Engineering (USORE). Ongoing efforts in this line have been identifiled to support the Very Intellient Surveislnce and Target Acquisition Test Bed
when it is estalished.

P. (U) WORK PERFORMED BY: The US Army Electronics Reseach an Development Commeand (ERADCOM), Adelphi, MD, consisting of the
Electrni Warfare laboratory (EWI), Fort Monmout, NJ; US Army Signals Warfare Lboratory (SWL). Warrefton. VA. Office of Missile Electronic
Warfar (OMEW). White Sands Mlsile Rang (WSMR), NM, Harry Diamond Laboratories (llOL), Adelphi, MD;. and Electronics Technology and De-C vice Laboratory (ETOL), Fort Monrouth NJ. Supporting eforts are provided by the Lettermain Research Institute, San Francisco, CA, Naval Weapons
Center, China Lake, CA, Pacifc Misil Test Center, Point Mugu, CA. Air Force Avionics Laboratory, Wright Patterson Air Force Base, OH: and Rome
Air Development Center. Griffis AFI, NY. The top five contractors we RCA Corporation, Princeton, NJ; Sanders Associates, Nashua. NH, Haveltine
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Program Element: *62715A Title: Tactical Electronic Warfare Technology )
DOD Mission Area: #521 - Eieotronlo and Phylcall Budget Activity: #1 - Techl Base

Sciences (ED)

Corp., Greenlawn, NY; Parkin-Elmer Corp., Wilton, CT; and Scientific Technical Associates, Arlington, VA. There are 36 other contractors with a total
contract value of $3207 thousand.

G. (U) PROJECTS LESS THAN $10 MILUON IN FY 194:

1. (U) A042 - Tactical Electronic Warfare Techniques The FY 1982 program consisted of survivability developments including the initiation
of, upgrading of in generic simulationc, and completion of jamming analysis and field tests. In the signals analysis area, the high-speed sorter was
demonstrated, and developments of a monolithic direction-finding receiver and were initiated. In the vulnerability reduction area, development of
multichannel and high-frequency steerable null antenna processors to protect radio systems against jamming were started, and an initial chaff data
base was estaboished. In the jamming area, a concept demonstration was done using the Navy-developed ALO-99 radar jammer mounted in a UH-1
helicopter, and a development was started to. In FY 1983 survivability developments will consist of a brasaboard to, evaluation of countermeasures
that may be possible against missiles and test and evaluation of a laser warning receiver. In the surveillance area, a precision signal processor will be
developed, a direction-finding receiver in the will be tested, and a direction-finding antenna/receiver in the will be developed. In the vulnerability area,
the steerable-null antenna proressors will be tested, and validation will be done on the Jamming developments will include airborne radar jamming
simulation and analysis, development of a array antenna and testing of the FY 1984 will include testing of the and brassboard development of an
electronically modulated jammer and target identification subsystem. The direction-finding antenna/receiver modules will be tested as well as simua-
tion testing of the emitter identification processor. The steerable null antenna processors will be analyzed for transition to full-scale development as
improvements to existing radio systems, and the chaff data base will be updated Finally, In the jamming area, development will begin on high-power
millimeter wave, electronically steered antennas, hi-power jammer management modules, and a remote

2. (U) A904 - Tactical Electrenlc Warfare and Intelgenece Teclnques The FY 1982 program tested a prototype distributed signal proces-
sor in the GUARDRAIL airbome collection system and completed microcode software and bit-slice hardware board layout for CUARDRAIL. Jamming
techniques against were identified, and two signal collection and processing systems developed by the Air Force were delivered to the Signals
Warfare Laboratory. Signals collection with these systems was conducted during FY 1982. A technical analysis of 43 unmanned aerial vehicle antenna
types was conducted, and prototype development was started on two alternative techniques for efficient high-power communications amplifiers.
Enhancements were made to antenna, seeker, and signal processor subsystems designed for use on drones. The FY 1983 program will begin
development of multiple distributed signal posn" Interfaces, complet a prelkiry very high speed integrated circuit insertion plan and Identify
software signal procemling adgorltms that requr development Development of jamming technlques will continue and development of jamming
techniques will begin. High-power transmitter developments wil emphasize development of a fild effect transistor and a quick-tune amplifier.
Development wil stM on a antenna. Improvements In signal processi and antenna/seeker frequency range for drone applications will be devel-
oped. The FY 1964 program will dign a 32-bit microprocessor subsystem and test brassboerd very high speed Integrated circuit processors. The
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Program Element *62715A Title: Tatcal Electonic Warfare Technoloy
DOD Mission Are&- #521 -Elect anW PhyNca Budget Activity. U1 - Technolog Bass

Solenes (ED)
distributed signal processing interace will be complted, and new soltwe algorthm will be develope and tested. The develoPments to attack Thehigh-poer transmiter deveopments will be comPleted Mnd selecton will be made Of the trnsistor tym for powers greater than Directive lammingantennas for airborne jammers will be started, and the frequency range of the unmanned aerial vehicle antenna will be extended to The accuracy andsenuitivity of sting seekers wU be mproved, and software algorithms to process; new signals and modt~ onswl be designed.
N. (U) PROJECTS OVER $10 MILLION IN IFY 19"- Not Applcable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62716A Tile: Human Factors Engineering System Development "

DOD Mission Area: *522 - Environmental and Lfe Budget Activity: #1 - Technology Base
Senc (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 196 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 8547 9052 11226 12170 Continuing Not Applicable
AH70 Human Factors Engineering System De-

velopment 8547 9052 11226 12170 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED- This program, which supports the Army's major technology thrust in Soldier-
Machine Interface, ensures that Army materiel can be effectively operated and maintained by the soldier in the field. The program generates human
factors data and provides it to Army materiel developers. Results of this work: improve US Army artillery system effectiveness in combat; increase the )
US Army's ability to fight in builtup areas; improve the individual soldier's personal equipment and its compatibility with other items (weapons, protec-
tive mask, load-carrying equipment and armored vest); reduce noise damage to hearing of military personnel; improve performance of individual and
crew-served weapon systems, improve development of visual displays for future Army air defense systems; reduce air-crw workload imposed by the
introduction of now electronic displays; improve controls and data processing equipment in Army helicopters; improve ammunition resupply proce-
dures; ensure effective soldier integration into command, control, and communication nets; reduce manpower requirements and enhance performance
through the use of artificial intelligence/robotics.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additional Estimated

FY 1962 FY 1983 FY 1964 to Completion Cost

ROTE
Funds (current requirements) 8547 9052 11226 Continuing Not Applicable )
Funds (as shown in FY 1963 submission) 8547 9173 11409 Continuing Not Applicable
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Program Element: *62716A Title: Human Factors Engineering System Deveopment

DOD Mission Area: #522 - Environmental and Ufe Budget Activity: #1 - Technology 13s
Sclience (ED)

The funding decrease of $121 thousand in FY 1983 is a result of reprograming of $95 thousand for the High Technology Light Division and $26
thousand as a pro rata application of general Congressional reductions to the RDTEA appropriation. The funding decrease of $183 thousand in FY
1984 resulted primarily from a revision of the anticipated inflation in the proposed Army ROTE budget

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: The Human Engineering Laboratory (HEL) is a leader in tri-Service coordination through a tri-Service Human Factors
Technology Coordination Group. The HEL chairs or participates in a helicopter human factors engineering subcommittee and a human factors test and
evaluation subcommittee; assembles all appropriate data and publishes all tri-Service human factors engineering design standards and human factors
engineering design handbooks. In addition, the HEL chairs two NATO research and development committees. HEL performs an independent human
factors engineering review of all major Army materiel systems which require biomedical, safety, operational and development testing input. Efforts
described above help to eliminate dup"cation of efforts within the Army and the Department of Defense.

F. (U) WORK PERFORMED BY: In-house work is performed by the US Army Human Engineering Laboratory, Aberdeen Proving Ground, MD. The
top five contractors are: Armament Systems Inc (ASI), Anaheim, CA; Mal Corporation, Baltimore, MD; Food Machinery Corp, San Jose, CA; Essex
Corporation, Alexandria, VA; and Abbott Associates, Rockville, MD. In addition to the five major contractors, a total of $917,316 was distributed to five
other commercial concerns in FY 1982.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: Not Applicable.

H. (U) PROJECTS OVER $10 MILLION IN FY 1964:

1. (U) Project AH70 - Human Factors Englneern System Development

a. (U) Project Description: This project generates data on soldier-sytem interfaces, soldier-system performance, and the .uapabilities and
limitations of soldiers. It provides for the application of these data throughout the Army materiel development process. Human Engineering does not
produce products per se, but instead acquires human performance data and provides design guidance for all types of equipment that is worn, operat-
ed, or maintained by soldiers. Specific and precise information is urgently needed on the soldier's physical and psychological capabilities and limita-
tions so that Army matriel systems will be designed for maimum field effectiveness in the hands of the soldier. This is increasingly more important
as weapon systems and materiel become more sophisticated.
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Program Element #62716A Title: Human Factors Englnwlng System Development

DOD Mission Area: #522 - Environmental and Life Budget Activity: #1 - Technology Base
Sciences (ED)

b. (U) Program Accompllshments and Future Efforts:

(1) (U) FY 1982 Accomplishments: Design tias been completed for a robotic loader for the 8-inch howitzer, and all major system
components are being assembled. "HELBAT 8," a field evaluation of command, control, and communication (CI) for field artillery, was completed,
providing an assessment of artillery's ability to deliver timely, effective fire in a mobile battlefield using "move-and-shoot" t&.ztlcs through improved
digital C3 techniques and material in support of Advanced Field Artillery Tactical Data System and Direct Support Weapons System. Baseline data
collection on maneuver C3 was completed; these data provide a baseline from which to develop a totally integrated maneuver/fire support C1 system.
A fire support simulation facility was established and demonstrated. Forward Area Rearm Point (FARP) logistics support analyses were completed, and
a computer model was developed to esure logistical cost associated with various FARP strategies and how helicopter effectiveness is changed as
logistical costs are varied. Over 2500 human factors engineering (HFE) design inputs were made to materiel under development. Over 350 contracts
were reviewed for HFE considerations as were 40 materiel requirement documents. Six source selection evaluation boards were supported, and formal
HFE Analyses were performed for four major Army systems.

(2) (U) FY 1963 Program: Develop baseline data on human performance parameters of manual air defense command and control
system. Demonstrate the ability of robotic materiel-handling equipment to rapidly strip containers and trailers of their cargo in a field Ammunition
Supply Point environment This effort has broad logistics applications beyond ammunition handling. System components of the robotic howitzer loader
will be integrated, and software will be developed. New research efforts on the operational implications of a new Military Standard will begin with

"examination of the reliability of protective devices and their effect on soldiers' performance. A rapid test of protector effectiveness will be developed
for field use as will a vocal communication test for realistic situations. The artillery simulation facility will be used to evaluate hardware, doctrine, and
procedures for artillery fire support control. Efforts will include evaluations of soldier-machine interfaces, information requirements at various organiza-
tional levels, and speed and reliability of message transmission. Other research will extend the application of the weapon effects data to forecast the
effects of weapons in Military Operations in Urban Terrain (MOUT).

(3) (U) FY 1964 Planned Program and Basis for Budget Ya Request: Develop aircrew performance criteria for use in the design of
multifunction controls and displays in Army helicopters. Under a Battlefield Robotic Ammunition Supply System (BRASS) concept, develop and exploit
technology areas of ammunition packing, handling, and transportation. The advanced phase of the robotic howitzer loader project will be demonstrated
in the fall of 1984. The potential of sensor-equipped robotic systems for replacement/augmentation of soldiers in complex tasks (depelletizing ammu-
nition, refueling vehicles, etc.) will be explored in this demonstration. The artillery simulation facility will be used to further define the quantity, type, and
format of data required at each node of the artillery fire support system to optimize effectiveness without overloading. A testbed aircraft with fully
integrated target acquisition, location, and communications will be used to define the requirements of air observer orews, Continue field testing to
improve soldier uniforms fabricated from high-technology materials that integrate chemical-biological protection into the basic film structure. Work on
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Program Element #62716A rile: a Factors Engkring System Developfmt

DOD Mission Area: #522 - Environental and lfe Budget Activity: # 1 - Technolo Oe
Selene (ED)

smoke, flame, and chemicals in Military Operations in Urban Terrain (MOUT) will be continued in both simulated and live firing experiments with
particular attention to flame induced by incendiary rounds. Assess tank gunnery performance as a function of selected basic fire control elements
using the tank fire control research system and scaled tactical armor range. Human engineering evaluations will be conducted with current and
proposed Army communication equipment to devise changes at the soldier-system interface to improve mobility and communication system overall
performance. These data will improve current capabilities and provide the data base for future Army communications equipment design.

(4) (U) Program to Completef This is a continuing program.

c. (U) Maor Mletenew Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *62717A Title: Human Performance Effectiveness and Simulations j
DOD Mission Area: *522 - Environmental and Life Budget Activity: *1 - Technology Ba

Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Number Tie Actual Estimate Estimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 3348 3571 4496 5126 Continuing Not Applicable
A790 Human Performance Effectiveness and

Simulation 3348 3571 4496 5126 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Research conducted under this program supports the Human Factors Congres-
sional category and examines the influence human factors considerations have on improving performance. The weapons systems of the future and the
supporting automated command, control, communication. and intelligence (C1) systems are becoming more sophisticated and demand performance of
more complex tasks by soldier operators and maintenance personnel. Research is needed to determine the human factors parameters which can
influence system design to facilitate human performance through improvements in the soldier-system interface. There also must be research to
provide a human factors basis for the design of simulators and training devices to support training for emerging systems that will minimize the use of
costly operational equipment. Finally, there is a need for inclusion of human performance parameters in land combat models. Results of research
conducted under this program element will provide an empirical basis for Advanced Development applications.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estimated

FY 1962 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 3348 3571 4496 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 3373 3581 4369 Continuing Not Applicable

Reduction of $25 thousand in the FY 1982 funding level is a result of reprograming to higher priority Army requirements. The funding decrease of $10
thousand in FY 1963 is a result of a pro rate application of general Congressioonl reductions to the RDTE,A appropriation. The funding increase of
$127 thousand in FY 1964 is due to a realignment of program objectives.

UNCLASIFED
1- 122

-I



UNCLASSIFIED

Program Element #62717A Title: Human Performance Effectlvenees and Simulations

DOD Mission Ares: *522 - Envirina and Lif Budget Acty-. 1 - TevwiloWfg he.s
Sciences (ED)

D. (U) OTHER APPROPRIATION FUNO&I (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Results of human performance research from this program move to Advanced Development under Program Ele-
ment/Proje 63739A (Human Factors in Training and Operational Effectiveness); results of simulator and training device research from this program
move to Advanced Development under Program Element/Project 63744A (Trainin Simulation). Duplication of effort is avoided through Army-level and
Department of Defenee-level reviews, participation on the DOD Human Factors Technology Coordination Group, and DOD/National Aeronautics and
Space Administration (NASA) Simulation Technology Coordination Panel. This research is coordinated directly with other Service organizations, includ-•
ing the Air Force Human Resources Laboratory (AFHRL), the Naval Personnel Research and Development Center (NPRDC), the Army Project Manag-
er for Training Devices (PM TRADE), the Army Human Engineering Laboratory (HEL), and the Naval Training Equipment Center (NTEC). Memoran-
dums of Understanding, which ae jointly signed agreements of how research will be applied by operational Army users, exist between the US Army
Institute for the Behavioral and Soca] Sciences (ARI) and the US Army Training Support Center, the US Army Test and Evaluation Command, the US
Army Depot System Command, and others.

F. (U) WORK PERFORMED BY: (Primary Contractors) Human Resources Research Organization, Alexandria, VA; Decisions and Designs, Inc.,
McLean, VA; Litton Systems, Inc., Sunnyvale, CA; Prltsker and Associates, Inc., West Lafayette, IN; and Vector Research, Inc., Ann Arbor, Mi. There
are four additional contractors with contracts totaling $107,000. The Army developing organization responsible for this program is the US Army
Research Institute for the Behavioral and Social Sciences (ARI).

G. (U) PROJECTS LESS THAN $10 MILUON IN FY 194: A790 - Human Performance Effectiveness and Simulation: The objective of this
research is to increase the effectiveness of human performance in new, more sophisticated weapon systems and supporting command and control
systems. As part of the Army's major technology thrust in Soldier-Machine Interface, this research is required in support of manned systems design
that will provide an empirical base for subsequent Advanced Devel pment applications. There is a need to measure the contribution of the human to
system effectiveness. The selection of appropriate criteria for predicting effectiveness prior to system engineering must be sufficiently straightforward
and reliable so they can be used to provide decisionmaking information to the Army Systems Acqisition Review Council. The dynamics of the
battlefield require that weapon systems be effectively employed singly and collectively, in concert with other weapon systems in combined arms
operations. Computer-based land combat models are used to gain an understanding of how various weapon systems can be combined in tactical
operations to obtain maximum benefits from the special capabilities of each type of weapon system. This effort will determine the role of the human
operator and design that role into these models. Research objectives are: to develop procedures for measuring and evaluating the contribution of the
human to system effectiveness, to establish procedures to transform data on task performance requiremerts into system and training equipment
design charactestics, and to determine thoe human performance parameters which are relevant to the design of improved combat simulation
computer models and then to evaluate the impact of including human performance parameters on model validity. Project accomplishments in FY 1982
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Program Element *62717A Title: Human Performmce Effectiveness and Simulations

DOD Mission Area: #522 - Environmeta and Life Budget Activity: #1 - Teocelegy Dese
Sciences (ED)

include: development of a preliminary aptitude/ability assessment technklue to include human aspects in systems design, methods for interpretation of
spatial displays for improved soldier-computer interaction, interactive graphic aids for battlefield intelligence analysis, an audio-visual system for as-
sesuing command group performance during simulated exercises, techniques for assessing trade-offS between soldier skills and system design of
tactical data systems. Milestones to be sccompshed in FY 1983 include: determination of human, procedural, and system factors which degrade or
facilitate human judgment and decisionmaking in complex battlefield situations, validate program of instruction for alternative aviation training to reduce
fuel use, examine current and developing systems to incorporate human factors considerations into design requirments, assess impact of automation
on system performance, and provide design requirements for Army maintenance simulators. FY 1984 milestones include: development of preliminary
procedures for translating design concepts into soldier *Adl requirements, guidelines for the design of job aids for lower aptitude personnel, develop-
ment of generalized operator models for advanced weapon systems, development of human decisonmaling models for advanced command and
control systems, development of models of human performance in extended operations, guidelines for application of advanced information technology
(e.g., microprocessors) for improved simulators and training devices, and development of guidelines for improved maintenance simulation training.

H. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element~ #62719A Title: Mobilty and Weapons Effect Torhnology

DOD Mission Area: #5n3 - Engineering Technology (ED) Budget Activfty #1 - Technology Base

A. (U) RESOURCES (PROJECT USTIING): ($ In Thousands)

Total
Prooec FY 182 IF 1963 IFT 1964 FY 1966 Addrtionml Estimate
Number TWtl Actual Estimatle Estimate Est It lo Completion coat

TOTAL FOR PROGRAM ELEMENT 6226 7479 8918 933 Continun Not Applicable
AT40 Mobility and Weapons Effects Technology 6226 7479 8918 9330 Continuin Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The potential for fighting a numerically superior, modern, mechanized opponent
in a European or Southwest Asian environment requires that the effectiveness of the combat engineer be significantly incoreased. Exploratory develop
ment in military engineering will Increase the effective employment and survivability of the Army's sophisticated weapons systems by: (1) providing
ground mobility/countermobility technology to exploit the best killing characteristics of our new weapons and insure that battlefield terrain is used
effectively as a foroe multiplier (2) providing techique for raid repair of battle-damaged facilities and construction In support of combat and logisti-
cal elements in the theater of operations; (3) Increasing our knowledge of weapons effects and the response of protective structures to nuclear and
conventional munitions; (4) and providing technology for decreasing an enemy's ability to acquire targets, thus increasing the survivability of fixed
inetallations supporting combat opebns

C. (U) COMPARISON WITH PY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additlonal F616NIa

IFY 19112 PY 1963 PTY 1984 to Compiletion coat

ROTE
Funds (curren requi'emnrt) am2 7479 8916 Cont1inung Not Applicable
Funds (as shown in FY 19e3 submisslon) 6266 8410 9402 Continuin Not Appkbcabl

The doeese of 640 Ilhousand in PT 1962 resell rm spropemnni lo a higher priority proumit. The deorem of $931 thousand in FY 1963 is a
result of Cmn eselon 2 eclo in the FY 1963 Appropriations Act The dcrame of $494 thousand in IFY 1964 Is a resuit ofWrepgamig to higher
prityt prograns and new fuvaft and ralon of the -ntidated billtion in the proposg Army ROTE budget.
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Program Element #62719A Title: Moblity and Weapons Effects Technology

DOD Mission Area: #523 - Engineering Tecmol"y (ED) Budget Activity: #1 - Technology Base

0. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Program Element #61102A (Defense Research Sciences), Project #AT22 (Research in Soil and Rock Mechanics),
and Program Element #63734A (Combat Engineering Systems), Project fOT06 (Military Construction and Field Engineering). Formal coordination of
related mission-orlented research by the Navy, Air Force, Defense Nuclear Agency, Department of the Interior, Department of Transportation, Depart-
ment of Energy, and the US Army Materiel Development and Readiness Command is conducted through annual technical reviews, the Joint Services
Civil Engineering Research and Development Coordinating Group, and joint interagency activities. Informal coordination is conducted through frequent
individual contacts. Coordination precludes duplication of effort.

F. (U) WORK PERFORMED BY: Approximately 80 percent of the work is performed in-house. The US Army Engineer Waterways Experiment
Station, Vicksburg, MS, serves as the managing laboratory and is the primary performing activity. A portn of the work in the weepons effects area is
performed by the US Army Construction Engineering Research Laboratory, Champaign, IL. Contractors are selected in accordance with Defense

Acquisition Pagulation procedures.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 194: AT40 - Mobility and Weapons Effects Technolo. This Project is the Army's primary
technology base research program in military engineering that supports the combat engineer on the battlefield. The basic objective of the project is to
develop techniques and criteria for improving Army mobility, countermobllty, survivability, weapons effects, and construction capabilities on the battle-
field. FY 1982 accomplishments included development of a model for predicting penetration of projectiles into boulder screens to protect buried
structures, damage predictions for the Warsaw Pact petroleum distribution system, microprocessor-based procedures for tactical streamflow forecast-
ing, and guidance for compaction of dry soils and identification of construction materials indigenous to the Middle East. Major milestones for FY 1983
are to develop a method for predicting vulnerability of industrial buildings to tactical nuclear weapons, complete designs for protective revetments for
artillery emplacements, develop guidelines for location of underground water and harvesting of water to support military operations in desert regions,
said to complete an improved methodology for design and constuction of pilings in swelling soils. FY 1984 milestones include development of
techniques for rapidly emplacing atomic demolition munitis in areas where prechambers do not exist, models for precti obstacle barrier/
counterbarrler effectiveness in combat operations and vehicle movement along roads and tails, terrain background signature data bases for Europe
and Southwest Asia for wse in evaueting mine detection systems, and methods for rapid rehabiltation of wv-damaged port failte.

H. (U) PROJECTS OVER $10 MILLION IN FY 14: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY
Program Element #62720A Title: Environmental Quality Technology

DOD Mission Area: #522 - EnvIrmnmtal and Life Budget Activity #1 - Technology Base
Sclencs (ED)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Peelec FY 1962 FY 1963 FY 1964 FY 196 AddltIonel Estimated
Numnw Title Actual Estimate Estim Estimate to Competw Cost

TOTAL FOR PROGRAM ELEMENT 7129 8683 8363 8722 Continuing Not Applicable
D048 Environmental Quality Research and De-

velopment 2139 2516 2534 2763 Continuing Not Applicable
A835 Military Medical Environmental Quality 3152 3743 3379 3434 Continuing Not Applicable
A896 Environmental Quality of Military Facilities 1838 2424 2450 2525 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED Environmental quality regulations require the Army to minimize the impact of its
operations on the environment. This program element provides the technology base to support the Army's effective compliance with local, state, and
Federal regulations. The program element establishes environmental effects data on Army-unique materials to provide criteria for design and develop-
ment of monitoring systems and pollution abatement technology. Ne methods for disposal, treatment, and reuse of pollutants gerrated by Army
facilities and activities, and development of data bases and models for effective management and control of pollution abatement operations are also
investigated under the program element.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estmated

Fy 192 FY 1963 FY 1964 to Cempietlin Cost

RDTE
Funds (current requirements) 7129 8683 8363 Continuing Not Applicable
Funds (as shown in FY 1963 submissio) 7483 8706 9527 Continuing Not Applicable

LIn FY 1962, a reduction of $354,000 resulted from reprograming to higher priority Army programs. In FY 1983, a decrease of $23,000 is a result of pro
rata application of general Congressional reductions to the RDTE, A appropriation. In FY 1984, a decrease of $1,164,000 resulted from reprograming
of funds to hgher priority Army programs.
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Program Element: #62720A Title: Environmental Quality Technology )
DOD Mission Area: #522 - Environmental and Lfe Budget Activity- *1 - Technology Base

Sciences (ED)

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES Project #AH68 (Processes in Pollution Abatement Technology) and #BS04 (Identification and Health Effects of
Military Pollutants) in Program Element #61102A (Defense Research Sciences) compise the basic research portion of the Army Environmental
Quality Technology Base Program. Project #AH68 is concerned with gaining an understanding of the fundamental chemical/physical processes that
occur during treatment/disposal of munitions waste; Project # BS04 is concerned with investigating the feasibility of developing less costly and time-
consuming methods for conducting toxicology studies. Other related program elements include #62704A (Military Environment Criteria Development),
which provides support to the Army Installation Restoration Program and #62777A (Systems Health Hazard Prevention Technology), Project #A878
(Health Hazards of Military Materiel). Project #A878 addresses the occupational health research program of The Surgeon General. Program Element
#62720 provides technology transfer to the pollution abatement activities being accomplished in the Military Construction, Army (MCA) and the
Operations and Maintenance, Army (O&MA) appropriations. There is no unnecessary duplication of effort within the Army or the Department of
Defense. Unnecessary duplication is avoided through annual budget/apportionment reviews and periodic Topical Reviews on program areas of tri-
Service interest. Semiannual meetings of the Joint Services Civil Engineering Research & Development Coordination Group (JSCERDCG) enable
coordination of technical programs among the Services. Service coordination is further enhanced through the DOD Area Coordination Paper Nr. 42 on
Environmental Quality Research and Development. Inter-Service coordination occurs routinely at the technical level on joint programs and technical
efforts of mutual interest. Other Federal agencies pursue environmental quality research programs related to their roles in the Federal Government
Coordination is undertaken with appropriate agencies to avoid duplication. In May 1981, a Memorandum of Understanding between the Department of
the Army and the US Environmental Protection Agency formalized coordination and cooperation on research activitis.

F. (U) WORK PERFORMED BY: Approximately 40% of the research effort is performed in-house by the US Army Toxic and Hazardous Materials
Agency, Aberdeen Proving Ground, MD; US Army Armament Research and Development Command, Dover, NJ; Natkk Research and Development
Laboratories, Natick, MA; Mobility Equipment Research and Development Command, Fort Bevoir, VA; Test and Evaluation Command, Dugway Proving
Ground, UT; Medical Bioengrneering Research and Development Laboratory, Fort Detrick, Frederick, MD; the Constuction Engineering Research
Laboratory, Champaign, IL; the Waterways Experiment Station, Vicksburg, MS, and the Cold Regions Research and Engineering Laboratory, Hanover,
NH. Major Contractors include: Hercules Inc, Radford, VA; ITT Research Institute, Chicago, IL; SRI International, Menlo Park, CA; Mason and Hanger,
Middletown, IA; Thlakol Inc, Shreveport, LA. other contrctors include: University of Illinois, Champaign, IL; EGG&G Biomics, Warehan, MA; JRB
Associates, McLean, VA; and A. D. Little, Inc, Cambridge, MA.

C. (U) PROJECTS LEMS THAN $10 MILLION IN FY 1M4:

UNCLASSIFIED
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Program Element: l62720A Tie: Environmental Quality Technology

DOD Mission Area: #522 - Environental nd Life Budget Activity: * I - Technolo Base
Seience (ED)

1. (U) D048 - Environmental Quality Resesrch and Developnt This project is aimed at providing cost effective technology in support of
the Army's need to achieve compliance with pollution abatement and environmental enhancement requirements for its industrial plants. The tecnnical
thrust areas of the project are reduction, control, and treatment of wastes from the production of munitions for all Services; the recovery of useful
resources from the demilitarization of a growing stockpile of obsolete, conventional munitions; the development of automated monitors to detect
specific pollutants and assure compliance with effluent discharge permits; and development of pollution abatement techniques required for new and
existing Army materiel throughout Its life cycle including disposal. FY 1982 accomplishments include: Completion of studies to define technology for
treatment of "pink water" from munitions plants; studies to define treatment technologies for electroplating waste and paint sludges; research for
reformulation of paints to reduce volatile organic emissions and completion of biological treatment studios for disposal of explosive and propellant
manufacturing wastes. FY 1983 goals or milestones include initiating studies to develop treatment methods for production waste from manufacture of
ballpowder, nitroguanidine, and nitramine and completion of development of selected technologies for treatment of munition plant wastewaters; dem-
onstration of a now sulfide precipitation system for treating electroplating wastewater; new treatment technology development for paint and degreaser
sludge; additional formulations for military paints and coatings with reduced air emissions; explosive recovery and reuse techniques; and standardized
analytical rncthods for analysis of explosives in waste streams. FY 1984 plans include initiation of investigations into application of supercritical fluid
reaction technology to treatment of hazardous wastes and completion of investigations in solid waste recovery and reuse techniques for conventional
explosives and propellants in the DOD obsolete ordnance inventory; development of instrumental monitors for hazardous materials in munition plant
effluents; and treatment systems for wastes from military depot operations.

2. (U) A$35 - MNitary Mod Envrnmtental Qus . This project has as its purpose the development of a scientific data base covering
the health and environmental effects of Army relevant chemicals. The data generated by this research are used to provide criteria for development of
new or confirmation of the adequacy of existing pollution abatement technologles. The data base is also used to lessen the impact of training activities
by identifying the environmental effects of the use of smokes and obecurants. This information will allow more rational use of training areas and assist
in increasing the readiness of the Army. In FY 1962, interim milestones toward completion of toxicological studies on the explosives TNT, RDX, and
HMX studies were completed, and studies of the environmental effects of smokes and obscurants and miltary hazardous materials were initiated. In
FY 1983, environmental effects criteria levels for protection of human health and the environment are being completed for RDX and HMX explosive
compounds; studies on nitroguanidine and dethylene ditate propellants have been Initiated; the environmental effects of military hazardous maten-
als, toxicological studies on TNT, and the fate and transport of smokes and obecurwt we being continued. In FY 1964, environmental citeria levels
for TNT will be compleIed tox cological sudles will be oillated n propellants and mokes and obecurarnt and chemical characterization studies of
Army munition pln air dischages wE be Inilled.
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Program Element: #62720A Title: Environmental Quality Technology

DOD Mission Area: #522 - Environmental and ife Budget Activity-. *1 - Technology Base
Science. (ED)

3. (U) A896 - Environmental Quality of M~ltary Facilltiew This project is aimed at solving problems in preserving and protecting the natural
environment at Army installations without jeopardizing the Army training and readiness mission. Research is needed to provide the technology to: (1)
maintain and enhance realistic training environments which are compatible with multiple use objectives and (2) minimize the cost to the Army for
management, control, disposal, or reuse of pollutants generated by Army operations and facilities. Accomplishments in FY 1982 included: completion
of investigation of foam reduction of noise during training; completion of guidelines for multiple use of water at fixed Army installations; and identifica-
tion of treatment of landfill leachate by dibcharge to lagoons as a cost effective method. FY 1983 activities include: development of range utilization
procedures as a component of a training area environmental impact prediction capability; study of guidelines for upgrading sewage treatment plant
trickling filters using plastic media; and field testing of the Environmental Early Warning System for predicting environmental problems associated with
changes in mission, troop strength, resource management, or land use. Plans for FY 1984 include: investigation of materials to attenuate blast noise;
study of technology for cleanup of hazardous waste spills; and investigation of methods to dispose of hazardous residues from pollution control
equipent.

N. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

. Program Element #82722A Title: Manpowr, Personnel and Training

DOD Mission Area #522 -Enviranmntai and Budget Activity #11 - T meogy ease
Soenese (ED)

A. (U) RESOURCES (PROJECT USTINS) (S In Thousands)
Total

Proec FY 1962 FY 1962 FY 1964 FY 196 Additional Estmated
Numbe Two Actual Eslimat Eatimat Esiate to COMPeon, Cost

TOTAL FOR PROGRAM ELEMENT 6481 8048 7923 8008 Continuing Not Applicable
A791 Manpower Personnel and Training 6481 8048 7923 8006 Continuing Not Applicable

IL (U) BRIEF DESCRIIPTION OF ELEMENT AND MISSION NEED: The volunteer Army today is faced with a dual manning problem: a reduced
supply of recruits and increasing demands for high-technology alUs for weapon system operation and maintenance. This program element supports
the major Army technology thrust in Soldier-Machine Interface. The research is required to produce more effective methods of recruiting, selecting.

-. and assning personnel. Improved methods of personnel system management are required, especially for use in unts. Also, methods are required for
integrating the mental and physical capabilities of personnel into the design of new weapons and materiel systems. Research is required to identify
and develop a basic knowledge of the parameters to be used in the development of a iUfe Cycle Personnel Management System. Technology base
research is also required to provide an empirical basis for the design and development of appropriate instructional technology and new training
programs for individual soldier skil development. Methods to promote soldier commitment to the Army and to enhance unit cohesion while sustaining
high performance are also needed.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addtonal Estimated

FY 19m FY 111 FY 1964 to Completion Cost

ROTE
Funds (current requirements) 6481 6048 7923 Continuing Not Applicable
Funds (as shown in FY 19 3 submission) 5872 7370 8510 Continuing Not Applicable

The increase of 609 thousand in the FY 1962 funding level is a result of reprograining from low priority Army requirements. The funding decrease
of $1322 thousand in FY 1983 is a result of Congressional direction In the FY 1963 Appropriations Act and $5 thousand reprograming of funds for the
High Tedno Ught Division. The deoreae of 6687 thousand in FY 1964 is a reslt of reprograning $363 thousand to Program Element #63731A.

UNICLASSIFIED
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Program Element: #62722A Title: Manpower, Personnel and Train"n

DOD Mission Area: #522 - Environmental and Lfe Budget Activity- #1 - Technology Base
Sciences (ED)

Manpower and Personnel, due to realignment of program objectives. The remaining FY 1984 reduction of $224 thousand resulted primarily from a
revision of the anticipated inflation in the proposed Army RDTE budget.

D. (U) OTHER APPROPRIATiON FUNDS. (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Products developed within this program that require further research effort move to advanced development in Pro-
gram #63731A (Manpower and Personnel) and #63743A (Education and Training). This effort is coordinated with Air Force Personnel Utilization
Technology, PE #62603F; Navy Personnel Support Technology, PE #62763N; Education and Training, PE #63743A; Training and Simulation Tech-
nology, PE #62205F. Inter-Service coordination to prevent unnecessary duplication and to maxirize benefits is assured through Department of
Defense-sponsored topical reviews, annual budget and apportionment reviews, tri-Service particiiation in preparation of Technology Coordinating
Papers and Technical Advisory Groups in such areas as selection and assignment techniques, leadership development, and technical training. Coordi-
nated research programs are conducted with the Air Force, Navy, and Department of Labor.

F. (U) WORK PERFORMED BY: (Primary Contractors) McFann, Gray & Associates, Inc., Monterey, CA; Human Resources Research Organization,
Alexandria, VA; Anacapa Sciences, Inc., Santa Barbara, CA; General Research Corp., McLean, VA; Dynamics Research Corp., Wilmington, MA. The
total value of the twenty-two additional contracts is $2,915,344. The Army developing organization responsible for this program is the US Army
Research Institute (ARI) and its field activities which are collocated at Army operational commands.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: A791 - Manpower Personnel and Training: This project is a continuing exploratory
development effort to provide the most effective human technology data for developing principles to improve the utilization of the Army's personnel
resources. New advances In understanding human performance are combined with technological advances, such as micro-electronics, to improve the
Army's ability to train and utilize soldiers. Progress in the measurement of human performance capabilities and job requirements, combined with
development of sophisticated allocation models, provides the basis for significant Improvement in performance Army-wide. In FY 1982, major portions
of a Longitudinal Data Base were developed to forecast manpower resources/requirements for planning and further research purpoes. Data collec-
ion and analysis of enlisted attrition were completed. The relationship of unit and commander characteristics to unit personnel management was
determined. Instructional material for the application of Life Cycle Cost Analysis technology to human factors, manpower, personnel, and training
issues in military systems development was prepared, and algorithms for converting system behavioral requirements to Military Occupational Specialty
(MOS) requirements were completed. Experimental learning materials for spatial orientation and navigation skills were completed; developmental work
on the Army Education Instructor System was completed; and the prototype for a hand-held device to teach job-related vocabulary was produced. A
Maintenance Performance System for providing management information to Improve training was Implemented. Development of interactive videodisc!
procedures for Instructional Systems Development was completed. Requirements for a long-range effort to validate the Armed Services Vocational
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Program Element: #62722A Title: Manpower, Personnel and Trainin

DOD Mission Area: #522 - Environmental and Ue Budget Activity: #1 - Technology Ba..
Sciences (ED)

Aptitude Battery (ASVAB) were identified and contracts awarded. In FY 1983, soldier-accesskoning variables will be developed into a matrix including
demographics, geographic, socioeconomic, gender motivational and organizational factors, for use in developing techniques to improve soldier-to-job
matching. The methodology for determining job similarity for a selected set of MOS will be developed to aid in clustering of MOS for selection and
classification purposes. A quantitative model for reenlistment decisionmaking will be developed to contribute to the development of methods to in-
crease reenlistment rates of highly qualified personnel. Measures of unit efficiency will be developed for field testing. User evaluations of methods for
integrating human performance considerations in weapon systems design will be documented. Training aids will be developed for users of the Early
Training Estimation System which identifies training requirements early in weapon systems development. Final specifications for the Army Education
Instruction System will be completed. The FY 1984 program includes the following: New prediction instruments to improve Army selection and classifi-
cation will be provided. Counterattrition programs will be validated. Decisionmaking models and techniques for increasing unit integrity will be field-
tested. Management information system requirements for the manpower and personnel planning process will be established. The Spatial Data Man-
agement System for Basic Skills and the Functional Vocabulary Tutor for language training will be transferred to the field. A second-generation Army
cognitive learning strategies curriculum will be developed. A system for management assessment and training will be expanded to an organizational
testbed prototype.

H. (U) PROJECTS OVER $10 MILUON IN FY 1964: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62723A Title: Clothing, Equipment, and Shelter Technology

DOD Mission Area: #522 - Environmental and Lfe Budget Activity: #1 - Technology Bse
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING) ($ In Thousands)

Total
Project FY 1982 FY 1963 FY 1964 FY 1965 Additional Estlmated
Number Tte Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 4827 8000 6468 6977 Continuing Not Applicable
AH98 Clothing and Equipment Technology 4283 7598 5912 6376 Continuing Not Applicable
A427 Tactical Rigid-Wall Shelters 544 402 556 601 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED-. A requirement exists to improve combat clothing, individual equipment, field
service support equipment, and shelters in order to significantly increase the soldier's effectiveness in combat and survivability on the modern-day
battlefield. Improved combat clothing will increase the soldier's combat effectiveness in all environments, minimize physiological stress, and provide an
increase in camouflage, ballistic, chemical, flame, auditory, sound overpressure, and thermal protection. Exploratory development of tactical rigid-wall
shelters will improve the capability of the shelters to resist the threats of nuclear, chemical, biological, and conventional warfare. This element is part )
of a Department of Defense (DOD) effort to meet the International Organization for Standardization (ISO) specifications for movement of shelters by
container ships and simultaneously to reduce the proliferation of various sizes and types of tactical shelters and special-purpose vans currently in the
inventory, to provide improved performance, and to reduce maintenance time and costs. Exploratory development effort in tentage is required to attain
the capability to design air and frame supported tentage which meets new operational/mobility requirements under worldwide climatic extremes, uses
new materials and design concepts to provide protection under chemicai warfare conditions, and reduces the logistical support and financial invest-
ment required for current field shelters. Exploratory Development effort in field service support equipment is required to provide field equipment with
significantly greater mobility and improved efficiency by using less fuel and power, by reducing or eliminating water consumption and waste products,
and by reducing visual and thermal signature and noise levels. This effort currently addresses field sanitation/personal hygiene systems essential to
the health and welfare of the combat soldier and which must be compatible with chemical warfare operation.

UNCLASSIFIED
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* Program Element #62723A Title: Clotlig, Equipment, and Sheter Technology

DOD Missmon Area: #6n - Envionrmt and ULl Budget Actity- 1- Technology as
Scimces (ED)

C. (U) COMPARISON WITH FY 1903 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Addkknd Esamated

FY 1i2 FY 1903 FY 19064 to Completion cost

RDTE
Funds (current requirements) 4827 8000 6468 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 5574 6970 7251 Continuing Not Applicable

The funding decrease of $747 thousand in FY 1982 is a result of reprograming to higher priority Army requirements. The funding increase of $1030
thousand in FY 1983 is the net effect of reprograming of funds for Compmlmented Programs and Congressional direction in the FY 1983 Appropria-
tions Act. The funding decrease of $672 thousand in FY 1984 is the net effect of a reduction in the scope of effort to fund higher priority Army
technology base programs and an increase of funds for a Compabimnted Program. The remaining FY 1984 reduction of $111 thousand resulted from
a revision of the anticipated inflation in the proposed Army RDTE budget.

D. (U) OTHER APPROPRIATION FUNDS. (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: In order to preclude a duplication of effort, related research Is coordinated with each of the other military services
who develop their own service-related clothing and individual equipment items. Coordination and liaison with industry is accomplished by the US Army
Natick Research and Development Laboratories. The Exploratory Development efforts in clothing and equipment move to Advanced Development
under Program Element #63747A (Soldier Support/Survivabtity), Project D669 (Clothing and Equipment), and to Engineering Development under
Program Element #64713A (Combat Feeding, Clothing, and Equipment), Project DL40 (Clothing and Equipment). Advanced Development in tactical
rigid-wall shelters is performed in Program Element #63726A (Combat Support Equipment), Project D428 (Tactical Rigid-Wall Shelters). Engineering
Development is conducted in Program Element #64717A, (General Combat Support), Project #D429 (Tactical Rigid-Wall Shelters). Basic research is
conducted in Program Element #61102A (Defense Research Sciences), Project AH52 (Support of Equipment for the Individual Soldier).

F. (U) WORK PERFORMED BY: The major in-house effort is performed by the US Army Natick Research and Development Laboratories, Natick,CMA. Other Government activities involved are the US Army Institute of Environmental Medicine, Natick, MA; US Army Materials and Mechanics
Research Laboratory, Watertown, MA; US Army Human Engineering Laboratory, Aberdeen Proving Ground, MD; Dugway Proving Ground, UT; and US
Army Armaments Command, Dover, NJ. Current contractors are Kaman Avidyne, Burlington, MA; Albany International, Dedham, MA; Fram Corp, East
Providence, RI; Fiber Materials, Biddeford, ME; Dectlog Inc., Melville, NY; and Bolt, Beranek and Newman, Cambridge, MA.
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Program Element: #62723A Title: Clothing, EquIpment, and Shelter Technology

DOD Mission Area: #522 - Environmental and Ife Budget Activity. #1 - Technology Bae
Sciences (ED)

G. (U) PROJECTS LESS THAN $10 MILUON IN FY 1984:

1. (U) AH98 - Clohing and Equipment Technology: This program is designed to improve human performance and soldier survivability on
the modem-day battlefield through significantly improved fibers, fabrics, materials, and new design applications for combat clothing, personal equip-
ment, and field service support equipment and tentage. During FY 1982, fabrics having combined protection against chemical agents and flame were
developed and used for the protection of aircrewmen and combat vehicle crewmen. Developed new concepts and structures providing chemical
protection. Evaluated a new, experimental fiber for ballistic resistance properties. Completed initial evaluation of flexible materials for protection from
sound blast-wave overpressure. A system analysis was initiated to develop concepts for a new generation of general-purpose tentage which can
effectively meet the chemical warfare threat Contract work was initiated to devise a technique to harden the tent extendable, modular, personnel
(TEMPER) against chemical agents as an interim solution to the CW threat Work was initiated specifically directed toward defining lightweight fabric
laminate systems for use in a chemical warfare environment. An assessment of low-cost air beam fabrication techniques was completed. Design,
fabrication, and testing of diesel-fueled, nonpowered field heater prototype was completed. A system analysis on new concepts for a future field bath/
laundry/decontamination system was completed. The FY 1983 program includes effort to provide the soldier with maximum ballistic protection in light
of the novel threats faced; continue work on new concepts to incorporate chemical, biological, ballistic, camouflage, and flame protection into one
combat uniform; initiate in-house and contract efforts on new laundry alternatives for the field which can markedly reduce water and power require-
ments while also providing the capability to decontaminate clothing containing chemical agents; initiated development of clothing and equipment for
the special operation forces for use in various climatic environments; complete fabrication of a lightweight prototype tent extendable, modular, person-
nel (TEMPER), hardened against chemical warfare threat, and test with live agents. In FY 1964, evaluate the development of fibers and fabrics for
chemical and biological protective clothing and select candidates for development of prototype items. Incorporate chemical, biological, ballistic, camou-
flage, and flame protection into one combat uniform using the most promising concepts developed in prior years; determine optimum fabric/fiber forms
or combinations of material for use in body armor to provide the soldier ballistic protection; define the level of weight reduction of combat clothing that
will still maintain protective qualities; continue development of clothing and equipment for the special operation forces for use in various climatic
environments; develop improved auditory protective systems; produce prototype camouflage clothing to determine its ability to counter current detec-
tion devices; finalize work on fabric systems that increase the protection level against directed energy sources such as lars; apply designed eye
protection technology into prototypes that protect against high energy flame, nuclear, and directed energy sources; explore methods for protecting
Army materiel and systems from microblological deterioration. In addition, complete contact effort on an Integrated bath/laundry/decontamination
system; conduct live agent testing of hardened tent (TEMPER); procure a quantity of selected concept laminated materiel for tentge for chemical
warfare agent protection evaluation; and complete analysis and design of potential barrier systems for aircraft maintenance sheltmers.
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Program Element: #62723A Tile: Clothig, Equipment, nd She Technology

DOD Mission Area: #522 - Environmental and Life Budget Activity. #1 - Technolegy Base
Scenes (ED)

2. (U) A427 - Tacfial RIgid-WaIl Shlters: This program is designed to develop tactical shelters which not only protect against worldwide
environmental extremes, but also protect against nuclear, chemical, ballistic, and electromagnetic threats. Weight and cost parameters must be kept in
control so that completed systems can be fielded on an accelerated basis. Technology derived from this program will result in standard multipurpose,
NBC-hardened shelters for all of the Department of Defense. FY 1982 and prior accomplishments include the completion of an aralysis to determine
the need for welded joints in tactical shelter panels. Structural models were then developed to evaluate design changes in shelters subjected to both
static and dynamic loading. Work was conducted on the investigation of the effect of thermal stresses on the integrity of the bonding in sandwich
panels for tactical shelters. Effort on the optimization of frame and panel structures for weight reduction was initiated. A preliminary analysis was
conducted to determine the dynamic loading of tactical shelters from nuclear blast effects. From this analysis, a prototype unit was designed and built
and successfully tested during a field nuclear blast simulation. The shelter withstood the blast without any physical damage. Shelter response data
from This blast test is being used to validate the design analysis computer codes. Alternative lightweight panel designs were developed for evaluation
in the shock tube based on the results of nuclear blast simulation analysis. Prototype electromagnetic interference/radio frequency interference shield-
ing to a level of 60dB for the nonexpandable shelter was completed, and hardening of tactical shelters against electromagnetic pulse threat was
initiated. Initiated analysis of thermal protection concepts for panels and on alternative framing options to reduce weight of nuclear-hardened shelters.
Developed computer models to analyze stress distributions and load paths under static and dynamic loading environments and applied to design
problems arising during engineering development of nonhardened structures. The program for FY 1983 will complete the evaluation in the Ballistic
Research Laboratory shock tube of alternative lightweight panel design concepts for nuclear overpressure applications. Complete the development of
techniques to meet the thermal threat and the electromagnetic pulse from nuclear weapons. Fabricate panels to meet the total nuclear threat and test
these panels in the FY 1965 blast test. Develop means to meet the ballistic threat which can be integrated into panel constructions capable of
meeting both the nuclear and ballistic threats; initiate feasibility demonstration of these constructions Initiate the analysis and prototype design of
tactical shelters which can meet all structural and threat requirements while minimizing weight and cost In FY 1984. using results from the shock tube
testing, select optimum panel material and design for overpressure protection. Initiat selection of thermal bumper. Analyze data from nuclear blast
simulation testing. Continue to investigate means to harden tactical shelters against the integrated battlefield threat. Continue optimum design effort
including the use of composite materials for frame members as well as various frame and panel concepts.

H. (U) PROJECTS OVER $10 MILLION IN FY 1984: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62724A Title: Joint Service Food System Technology

DOD Mission Area: *22 - Environmental and Ufe Budget Activity: #1 - Technology Ose
Sciences (ED)

A. (U) RESOURCES (PROJECT USTING) ($ In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 196 Additional Estimated
Number Tile Actual Estme Estimate Estiat to Completion Cost

TOTAL FOR PROGRAM ELEMENT 5556 5580 6106 6583 Continuing Not Applicable
AH99 Joint Services Food/Nutrition Technology 5556 5580 6106 6583 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: As Executive Agent, the Army conducts the DOD Food Research, Develop-
ment Test and Engineering Program in support of all military services as well as the Defense Logistics Agency. Military food service operations are
conducted under highly unique conditions and are subject to exceptionally stringent constraints such that specialized foods, packaging, and equipment
are required. This program is responsive to these needs and includes the support for ground combat, air and shipboard operations, and garrison-
specialized situations. Examples of these unique military needs Include extending the stability and safety of special combat rations designated for
propositioned war reserves; reducing weight and volume of rations to minimize the logistical burden to accommodate extreme space limitations associ-
ated with military weapon systems such as nuclear submarines and ground armored vehicles packaging to survive extreme mechanical environmental
stresses through long supply routes to remote locations and airdrop delivery systems; |isuring essential nutrition under extreme climatic conditions,
and possible chemical, biological and/or nuclear contamination to military forces worldwide.

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additional Estimatd

FY 1962 FY 1963 FY 1984 to Comletion cost

RDTE
Funds (current re ments) 5556 5500 6106 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 5556 5595 7012 Continuing Not Applicable
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ftPogam Elemnent #62724A Title: Joint Service Feed System Technolegy
DOD Mission Area *52 - Enomi--ntsl and Lfe Budget AcdtWy #I - Technoloiy Owe

Soleness (ED)

The funding deocrease of $15 thousand in FY 1963 is a result of pro rate application of general Congressional reductions to the RDTEA aproprtior
The funding decrease of $602 thousand In FY 1964 Is a result of the reduction in scope of program to fund higher priority Army technology base
pograms. The remaining FY 1964 reduction of $14 thousand resulted primaly from a revision of the anticipated inflation in the proposed Army RDTE

D. (U) OTHER APPROPRIATION FUNDS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVTIEk This program is jointly developed by all miltary services via the Joint Formulation Board and, as such. eliminates
any duplication of effort. Follow-on DOD Food Research, Development, Test and Engineering Programs include program element 63747A. Soldier
Support/Survvabt, project 0610, Food Advanced Development, and 64713A. Combat Feeding, Clothing and Equipment project D548, Military
Subsistence Systems. Basic research is conducted in program element 61 102A, Defense Research Sciences, project AH52, Support of Equipment for
the Individual Soldier.

F. (U) WORK PERFORMED BY: In house effort is accompWd by the US Army Natick Research and Developmont Laboratories, Natick. MA.
Other Government activities providkg support Include the Construction Engineering Research Laboratory, Champaign-Urbana IL. the regional labora-
tories of the Department of Agriculture; and the US Army Mile Command, Redstoneral, AL Academic Institutions performing work in thIs
program include Rensselaer Polytechnic Institute, Troy, NY and Stanford University, Stanford, CA. Current contractors are Dynamic Sciences. Phoenix,
AZ; Mine Safety Appl. Co, Murrayoville, PA; Computer Engineering Aasociates, Avon, MA; and the National Academy of Sciences. Washington, DC.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: AH99 - Joint Services Food/Nuion Techxoo. The US commercial food industry is
based on a sophisticated, labor-lntenslve high-energy system of distribution of mosty refrigerated and frozen food products, or shelf-stable products
with short shelf Wves. The food industry s oriented towards transfer of food from the farm to the kx supermarket. Military food service, on the other
hand. is generally provided within the context of extremely unstable, often violent, and potentially contaminated surroundings with lite time or labor
available for careful preparation, located anywhere in the world, transported by any available means, and often drawn from prepoiti ed stocks
stored under potentially adverse conditions for long perlods of time. An organized systematic approach is used to ases the capabilities and defien-
cis of existing military food service systems and to Identify avaPable technology and projected advancements in food, equipment packaging and
related fields which can be applied to the services' feeding problems. The objective is to upgrade the responsiveness of the military food service
system to existing and projected operational requireent. New corn-,ts developed under this program utilize the moat coat effective soutKx with
the shores feasbe development cycle. During FY 1962 and prior. prototypes of the new Mobile Food Service Unit a majo component of the noew
Army Combat Field Feeding System, wer successfully tted during three field exercises verifying that the concept provides hily mobile units
requing minimal setup time and manpower, with heat on the move capablity for distributing highly acceptable hot meals. A prototype of a new
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Program Element: #62724A Tie: Joint Service Food System Technology

DOD Mission Area: #522 - EMWlnmental aW Ufe Budget Activty 1 - Technology Be
Sciences (ED)

consolidated field feeding unit capable of feeding 1100 troops was succesfully tested, and as a result the Air Force plans to retrofit all its war reserve
field support systems as well as to outfit its Rapid Deployment Force with this new Harvest Eagle Food Service System. New ration dense foods were
tested on Navy submarines with results indicating that both submarines and surface ships will signifcantly increase voyage endurance. A new hospital
food service system was designed and tested with high patient acceptance and significant food service labor savings. An initial prototype liquid food
supplement packaged in a flexible, protective mask-compatible pouch for use by encapsulated military personnel in a toxic environment has been
developed. The liability to toxic agent penetration of a number of subsistence packaging materials has been evaluated. In FY 1983, it is planned to
continue effort oa the Combat Field Feeding System, including tray pack menu items; analysis and design of Navy Food Service Systems Afloat, Air
Force Field Feeding System for Ground Launched Cruise Missile System, Field Feeding in an NBC Environment, Development and Evaluation of
Improved Food Service Management System, development of a substitute compound for field sanitization, systems analysis of Navy Automation of
Food Service Records, development of new compounds for water purification, determination of effects of prolonged use of combat rations on troop
effectiveness, systems analysis to define required types of rations to support amphibious operations, development of packaged bread for field feeding,
defining thermal detectability of field feeding systems; complete the Marine Corps Combat Food Service Concept for the 1990s, analysis of food
systems at collocated bases; and initiate systems analysis of Food Service Systems Shipboard, development of canteen element for water consump-
tion in an NBC environment, design of Air Force in-flight feeding system, development of hospital rations, systems analysis of ADP support for food
service, systems analysis of combat food service in the year 2000 and beyond, development of rations compatible with in-vehicle food service
equipment, systems analysis of cold weather arctic field feeding, and concept evaluation in support of the High Technology Test Bed. In FY 1984,
complete the Navy Food Service Systems Afloat analysis, the Air Force Food Service System for the Ground-Launched Cruise Missile system, sys-
tems analysis of Navy Automated Food Service Records, systems analysis to define required types of rations to support amphibious operations, effort
to develop packaged bread for field feeding, and concept evaluation in support of the High Technology Test Bed. Continue all other effort ongoing in
FY 1983 and initiate effort to develop advanced technology for high-densty foods and determine nutritional adequacy and stability of new and im-
proved combat ration technology and feasibility of nutrient sustenance module.

. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

, Program Element: #62725A Tile: Computer and Information Scmncese

DOD Mission Area: #521 - Electron1c and Physical Budget Activity #1 - Technology BEae
Sciences (ED)

A. (U) RESOURCES (PROJECT USTING): ($ In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 196 Addtlonal Estimated
Number Title Actual Esidmate Estimate Estimate to Comphlon Cost

TOTAL FOR PROGRAM ELEMENT 1884 1961 1978 2239 Continuing Not Applicable
DY10 R&D in Multicommand Data Systems 1884 1961 1978 2239 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISION NEED. This program's major thrust is to develop and use advances in computer
software technology for ner-term cost and quality improvements for muicommand nontactica automatic data processing (ADP) systems. Included
are research and exploratory development efforts to: (1) Assist DOD/DA program managers in the planning and control of software development; (2)
increase the reliability, usability, adaptability, and cost-effectiveness of multicommand ADP systems and defense computer applications; (3) reduce the
time and costs attributed to software development and maintenance; (4) focus on the support of current standard programing languages, including the
development of programing and management tools for the effective implementation of a new standard high-order language; (5) work on advanced
hardware peripherals and computer technology included in support of the Standard Army Multicommand Management Information Systems (STAM-
MIS), combat service support systems, and the acquisition of the Vertical Installation Automation Base Line (VIABLE); and (6) solve technical software
issues for instituting a distributed combat service support control system.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estimated

FY 1982 FY 1963 FY 1984 to Cofletion Cost

RDTE
Funds (current requirements) 1884 1961 1978 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 1794 1966 2181 Continuing Not Applicable

Funding in FY 1982 was inoreased to take advantage of resarch accomplishments in automating the requirement The funding decrease of $5
thousnd in FY 1963 is a result of pro rata applicatIon of general Congreslonal reductions to the RDTE,A appropriation. The $203 thousand reduction
in FY 1964 is attributable to mner redueton In progWn t@ks and a change In the anticipated Infltion In the proposed Army RDTE budget.
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Program Element: #62726A Title: Computer and Information Sciences

DOD Mission Area: *521 - Electronic and Physical Budget Activity. #1 - Technology Base "
Soences (ED)

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Related activities are: (1) The Army's Program Element #63723 (Command and Control), Project D101 (Tactical
Automation), Project D185 (Military Software Standard), and Project D186 (Military Computer Family AD); (2) Program Element #62746 (Tactical ADP
Technology); and (3) Program Element #63756A (Advanced Software Technology) Research projects supported by this program element are coordi-
nated by the DOD Management Steering Committee for Embedded Computer Resources and other DOD panels/committees. Continued liaion at the
laboratory and action officer level with Navy and Air Force counterparts minimizes duplication of work.

F. (U) WORK PERFORMED BY: Major contractors are Georgia Institute of Technology, Atlanta, GA; Raven Systems and Research, Inc., Washing-
ton, DC; Purdue University, Lafayette, IN; International Software Systems; McCabe and Associates, Columbia, MD; with remaining contracts amounting
to $217 thousand. In-house developing agencies include: the US Army Institute for Research in Management Information and Computer Sciences
(AIRMICS), Atlanta, GA; Office of the Chief of Engineers, the Military Personnel Center; the Soldiers Center, the US Army Training and Doctrine
Command, and the US Army Computer Systems Command. )
0. (U) PROJECTS LESS THAN 310 MILLION IN FY 1964: DY10 - R&D in Multicommand Data Systems: The purpose of this project is to provide
the resources for planning, initiating, and directing exploratory research in support of the Army's Large, standard muflcommand management informa-
tion systems, their related software, hardware, methodologies, and practices. This is strongly needed to exploit and accelerate application of informa-
tion technology to Army business practices entailing the functional areas of personnel, finance, logistics, and health services. During FY 1982 an
experimental version of the Automated Requirements System was demonstrated and is curently undergoing test and evaluation. A microprocessor-
based Local Computer Network Teetbed was completed along with a traffic generator and network monitor to assess traffic loads under alternative
network architectures. Assessment of ADA versus COBOL environments was completed and briefed to command representatives. An automated
resource-estimating tool was completed and presented to the user community. Detailed plans for distributed processing research in support of the
combat service support (CSS) function were developed and coordinated with respective Army agencies. During FY 1983 test and evaluation of the
experimental automated requirements system will be completed along with specification of Decision Support System design and development method-
o'ogles for the combat service support function. An automated measurement tool and software project management system will be transferred to user
activities. In FY 1983, research will begin in distributed software engineering and application of advanced technology to command and control
problems in the Combat Service Support area. Research will include aspects of data management, the generation of decision support systems, and
developmen of "rpid prototype" systems for interfacin with the automated requirements system. Advanced research will be supported by installation
of a VAX 11/780 computer. In FY 1964, user documentation for the decision support system aids developed during FY 1963 will be completed as Well
as a software programilng effort forecaster based on research successes in software compledy and quality measures. Research Into ADA operating
system requirements for selected target machines and the integration of ADA with related programing support environments will be started during FY
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" Program E ,lnt * Tie: Computer w kiformastIon SPlwe

DOD Mission Area: #521- Eletroni and Physisll Budget A&Atl. #1 - Teshollogy Be"
Solenes (ED)

1984. Durrmg thi tinegrame, an autoated req rements system for use with ADA in the Army. Vertical Istallation Automation Base (VIABLE) system
will be started in parlliel with implementation of a combat service support testbed for evaluating aspects of distributed battlefield automated systems.

H. (U) PRIOJECTS OVER I10 MILLION IN FY 14: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62'27A Title: Non-System Training Devices (NSTD) Technology

DOD Mission Area: *522 - Envbreomantal and Life Budget AcWtft * 1- Technology Bam
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 105 Additional Estimated
Number Title Actual Estimate Estimate Estinate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2457 2892 4625 490 Continuing Not Applicable
A230 NSTD Technology 2457 2892 4625 4990 Continuing Not Applicable

IL (U) RIEF DESCRIPTION OF ELEMENT AND MISSION NEED- This Exploratory Development program contributes directly to the major Army
technology thrust in Soldier-Machine Interface and provides the technology base to support future Non-System Training Device developments. Non-
System Training Devices are developed to provide general military training and training on more than one item/system. Modem weapons systems are
being integrated into the force at unprecedented rates. Arrival of this sophisticated, high-technology equipment will coincide with increased constraints
on people, dollars. and time in a training environment where the cost of ammunition and equipment operation continues to rise. Training devices and
training simulation provide force rnultIpliers that improve combat effectiveness. The combat effectiveness of Army personnel is key to both compensat-
ing for the numerical superiority of opposing forces and for maintaining a ready force. This combat effectiveness can best be achieved by innovative.
efficient, and results-oriented training. The major thrust in the development of new training devices is to develop equipment that allows a high transfer
*of knowledge and experience from the training situation to a combat situation. The Army has a continuing need to expend the technology base for
training devices and simulation to support the development of training environments and training systems that provide the training requiced to win in
any conflict.

C. (U) COUPARMON WITH FY 1963 DESCRIPTlVE SUMMARY: (S In Thousands).

Total
Addional

FY 182 FY 163 FY 1364 to Completion Cost

RDTE
Funds (current requsreet) 2457 2692 4625 Continuing Not Applicable
Funds (as sown in FY 1083 sbmission) 2667 2900 4709 Continuing Not Applica

UNC.AIFE~
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Program Element: #62727A Title: Non-System Training Devices (NSTD) Technology

DOD Mission Area: #522 - Environmental and Life Budget Activity: #1 - Techmology Base
Sciences (ED)

Reduction of $200 thousand in FY 1982 is a result of reprograming of funds to higher priority Army requirements. The funding decrease of $8
thousand in FY 1983 is a result of pro rats application of Congressional reductions to the RDTEA appropriation. The FY 1984 reduction of $84
thousand resulted primarily from a revision of the anticipated inflation in the proposed Army ROTE budget

0. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES. To avoid duplication of effort, close coordination is maintained with other Services through Training and Personnel
Technology Conferences, Topical Reviews, Joint Service Technical Coordinating Group--Simulators and Training Devices, Department of Defense
Simulator Technical Advisory Group, worldwide staffing of training device requirements, and the collocation of the Office of the Army Project Manager
for Training Devices (PM TRADE) and the Naval Training Equipment Center (NTEC). The technology/devices developed within this program normally
progress to Non-System Training Devices (NSTD) Development (PE #63738A) and/or NSTD Engineering (PE #64715A).

F. (U) WORK PERFORMED BY: In-house development is performed by the Project Manager for Training Devices, Orlando, FL; Naval Training
Equipment Center, Orlando, FL; United States Army Armament Command, Dover, NJ; and Letterman Army Institute of Research, Presidio of San
Francisco, CA. Prime contractors include Grumman Aircraft, Long Island, NY; Seville Inc., Pensacola, FL; Sanders Associates, Nashua, NH; and
Burtech, Tulsa, OK.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: A230 - Non-System Training Devices Technology: This continuing program provides
for the Exploratory Development of training devices that are developed to support general military training and training on more than one item/system.
The effort under this program is directed towards providing a technology base in support of Army training device development. The cost of training
with operational equipment, the lack of available training areas, and the need for high levels of proficiency to achieve full combat effectiveness require
continuing examination of approaches to simulation and training devices. This program provides the necessary "front-end" analytical effort required to
smoothly advance developments into Advanced Development and Engineering Development. The preliminary systems engineering design effort of the
Army Maintenance Training and Evaluation Simulation System (AMTESS) concept was concluded with the delivery of breadboard models for test and
evaluation by the proponent schools. Training effectiveness analysis of the AMTESS breadboards was initiated in FY 1982. The results of this effort
will provide the technical and operational base for more efficient and effective development of Army maintenance training equipment. During FY 1983,
TV game technology will be evaluated towards design of compact, portable, interactive small unit and crew gunnery proficiency trainers. The Comput-
er-Generated Imagery (CGI) effort will continue with the development of models that portray visual scenes with enough realism for effective use in
visual simulators. Current computer-generated imagery training systems cannot meet target identification requirements at far ranges and are limited
because they cannot process enough information to generate high-detail targets or background scenes. The Hybrid Interactive Visual Scenes effort
will be directed toward resolving these limitations for selected portions of the viewing field. This cooperative effort with the Naval Training Equipment
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Program Element: #62727A Title: Non-System Training Devices (NSTD) Technology

DOD Mission Area: #522 - Environmental and Life Budget Activity: *1 - Technology Bae
Sciences (ED)

Center will continue with emphasis on the utilization of novel techniques to provide areas of high detail. During FY 1984, the exploratory efforts on
simulation of area weapons effects, which were initiated in FY 1982, will be continued with those technically feasible weapons signature concepts for
mine, mortar, nuclear, biological, and chemical (NBC), and cannon artillery systems entering the breadboard fabrication phase. The resulting simulators
will be interoperable with the Multiple Integrated Laser Engagement System (MILES). Programs are planned for the development and evaluation of
feasible concepts for the simulation of the dirty battlefield effects for use in Engagement Simulation Exercises. The Battlefield Sensor Simulation
program will continue with emphasis on developing techniques for portraying the characteristics of such sensors as Forward Looking Infrared (FLIR),
Target Acquisition and Designation Sight (TADS), and Pilot Night Vision Sensor (PNVS). This effort will provide the technology base for development
of simulators for training surveillance and target acquisition tasks. An effort to portray the thermal images and infrared signature of threat armor
weapons will be initiated. Efforts will be initiated to develop an ADP Generic Trainer for training materials common to multiple Programs of Instruction
(POI) and to determine cost and technical feasibility of a simulator software test bed and tactical scenario generator. Preliminary engineering designs
will be initiated to exploit advances in microprocessor interactive intelligent terminals and computer speech technology in development of a family of
low-cost devices for use as tactical Electronic Warfare simulators. Also in FY 1984 a major Army technology base thrust area established in FY 1983
to systematically exploit robotics and artificial intelligence technology will be continued.

H. (U) PROJECTS OVER 610 MILLION IN FY 1984: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62721A Title: Exploratory Applcatlone of High Technology

DOD Mission Area: #523 - Engineilng Technology (ED) Budget ActivIt. #I - Te@idmogy Bala

A. (U) RESOURCES (PROJECT LUSTING): (S In Thousands)

Total
Prolect FY 1962 FY 1963 FY 1964 FY 1965 Addltonal Etimated
Numbr Title Actual EstImate EsUmate Estimate to Cofm Cost

TOTAL FOR PROGRAM ELEMENT . 0- - 0- 3861 3888 Continuing Not Applicable
AHO9 Exploratory Applications of High Technol-

ogy - 0- .0- 3861 3888 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:. The Army's light forces urgently require the infusion of high technology to
remain competitive with rapidly modernizing potential enemies, while still remaining strategically deployable. Very successful efforts to accomplish this
have been underway since 1980 at the 9th Infantry Division High Technology Test Bed (HTTB), Fort Lewis, Washington. To capitalize on these
successes and accelerate new efforts, the HTTB is being expanded to become the Army Development and Employment Activity (ADEA). The signifi-
cance is that the Commander, 9th Infantry Division and ADEA will directly control specified Research, Development, Test, and Evaluation efforts
aimed at significantly enhancing the effectiveness of light forces. ADEA will integrate field user, combat developer, and materiel developer efforts to
accelerate the recognition, development, and application of new technologies to improve the firepower, mobility, survivability, and strategic deployabili-
ty of light forces. This program will allow the ADEA commander to influence far term technology applications by supporting laboratory and industrial
research, development, and studies, and conducting testbed experimentation with off-the-shelf equipment. It will also give ADEA the capability to take
newly emerging technologies in a brassboard state and examine or develop concepts for systems, employment, force structure, and soidier interface.
The program will concentrate on technologies which will significantly impact light force capabilities for the 1990s and beyond. This program element
contributes directly to the Army's major technology thrusts.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands) Not Applicable. New program start in FY 1984.

D. (U) OTHER APPROPRIATION FUNDS (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: This program supports the Army's initiative to improve combat readiness and effectiveness by development of high
technology for tactical units through user testbed activities. Related technology efforts include: Program Element #63324A (Army Development and
Employment Activity (ADEA)), Project #D249 (ADEA Technology Thrust Integration), and Project #D252 (ADEA Concept and Technology Evalua-
tions), and other programs. There is no unnecessary duplication of effort with any Army or DOD programs.
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Program Element: *6272A Thie: Exploratory Application of High Technology

DOD Mission Area: #523 - Englneerng Techloegy (ED) Budget Activity #1 - Technology Bae

F. (U) WORK PERFORMED BY: Major Army developing organizations responsible for this program include the Electronics Research and Develop-
ment Command, Adelphi, MD; the Communications-Electronics Command, Fort Monmouth, NJ; the Missile Command, Huntsville, AL; and the Human
Engineering Laboratory, Aberdeen, MD.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: AH09 - Exploratory Applications of High Technology (NEW START): This project will
expand the scope of the Army Development and Employment Activity (ADEA) to include evaluation of longer range, more broadly applicable technolo-
gies which will have clear and significant impact on light force capabilities for the 1990s and beyond. Robotics, fiber optics, and microprocessing
techniques are among the technologies that will be investigated in FY 1984 and potentially transtfioned to advanced development. Robotics will be
evaluated for possible application to remote information collection, route reconnaissance, and countermine capabilities. Fiber optics will be investigated
for application to anti-arm,-r weapons, fire control, and communications. Microprocessing techniques will be evaluated for application to command,
control, communications, and intelligence.

H. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62730A Title: Cold Regions Engineering Technology

DOD Mission Area: #523 - En~ ng Technology (ED) Budget Actrt. #1 - Technology Bese

A. (U) RESOURCES (PROJECT LISTI1NG) (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 5403 5983 7058 7498 Continuing Not Applicable
AT42 Design, Construction and Operations

Technology for Cold Regions 5403 5983 7058 7498 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MNSION NEED: The objectives of this program are: (1) to insure that Army combat capability
continues to improve in winter temperate zones and in extreme cold environments; (2) establish methods for determining the impact of cold regions
environmental conditions on the performance of Army materiel and military operations; (3) establish more economical and effective techniques for
operating and maintaining cold regions Army facilities; (4) establish design criteria for new materiel and engineering construction to mitipate cold
regions environmental effects.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

rotal
Additional Estimated

FY 1962 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 5403 5983 s. 8 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 5443 6660 6966 Continuing Not Applicable

The decrease of $40 thousand in FY 1982 is attributable to the application of Congressionally directed changes. The decrease of $677 thousand in
FY 1983 is a result of Congressional direction in the FY 1983 Appropriations Act. The increase of $92 thousand in FY 1984 is a result of recalculation
of project funding requirements.

0. (U) OTHER APPROPRIATION FUNDS- (S In Thousands) Not Applicable.
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Program Element: #62730A Title: Cold Regions Engineering Technology

DOD Mission Area: #523 - Engineering Technology (ED) Budget Activity: #1 - Technology Base

E. (U) RELATED ACTIVmES: Related to this research are: the Corps of Engineers Civil Works Research and General Investigation programs in
Cold Regions Hydrology, Ice Engineering, and Land Treatment; Program Element #61102A (Defense Research Sciences), Project #AT24 (Snow, Ice
and Frozen Ground); Program Element #62731A (Military Facilities Engineering Technology), Project #AT41 (Military Facilities Engineering Technolo-
gy), Project #A896 (Environmental Quality for Military Facilities); and Program Element #62111A (Atmospheric Investigations). There is no duplication
of effort within the Army programs; coordination is maintained by means of reports and regular interaboratory meetings.

F. (U) WORK PERFORMED BY: The US Army Cold Regions Research and Engineering Laboratory, Hanover, NH, is the primaryperforming activi-
ty. Approximately 77% of work is performed in-house. The remaining portions of the work are performed at the US Army Engineer Topographic
Laboratories at Fort Belvoir, VA; the US Army Engineer Waterways Experiment Station, Vicksburg, MS; and the US Army Facility Engineer Support
Agency, Fort Belvoir, VA. The performing agencies also contract for research support; contractors include the University of Alaska, Fairbanks, AK;
Dartmouth College, Hanover, NH; University of Michigan, Ann Arbor, MI; Optimetrics Incorporated, Ann Arbor, MI; Snow-Mech Incorporation, New
London, NH; and Sierra Research Incorporated, Sacramento, CA.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: AT42 - Design, Construction and Operations Technology for Cold Regions: This
research responds to the Army environmental sciences mission assigned to the Corps of Engineers to characterize the environment and assess its
impact on Army materiel and operations. In FY 1982, the SNOW-ONE-A winter experiment was conducted in Northern Vermont, 14 major DOD
agencies participating. Limited winter battlefield performance data were gathered for Self-Contained Munitions operating in the infrared and millimeter
wavelengths. Winter battlefield performance data were collected on artillery-delivered antitank mines, the Soviet RPG-7 antitank weapon, and the
Army's float bridge support boat Snow tires of many types were evaluated for military use, and winter float bridging operations were studied. Ice
demolition curves were developed for field use. Facility maintenance and conetction engineering accomplishments included techniques for locating
buried utilities, criteria for rehabilitation of pavements and other military facilities in cold climates. During FY 1983, the SNOW-ONE-B experiment will
provide a preliminary assessment of the effectiveness of manmade obscurants in winter including state-of-the-art Infrared and millimeter-wave screen-
ers to include synergistic effects with natural aerosols. Support to facility engineers will produce an Engineer's Guide on the causes and solutions of
potholes in pavements including repair methods. During FY 1964, the SNOW-TWO experiment will be conducted in order to determine the combined
effects of manmade and natural obscurants on electromagnetic system. performance. Additiona ly, research will focus on (1) Improving tactical brkidg-
ing capabilities in winter, (2) elimination of ice adhesion on helicopters, and (3) providing more durable and reliable roofs and pavements systems to
resist severe winter conditions.

H. (U) PROJECTS OVER $10 MILLION IN FY 114: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elemert #62731A Tie: i Facllfties Engineing Technology

DOD Mission Area: #5n - Engkoerng Technology (ED) Budget Acty #1 - Technology Base

A. (U) RESOURCES (PROJECT UISTINf ($ In Thousands)
Tota

Protect FY 1962 FY 1963 FY 1964 FY 1965 Additional Ethuated
Number TWOe Actual Estimat Estimaete Estimate to Completlin cost

TOTAL FOR PROGRAM ELEMENT 3362 4138 4480 4631 Continuing Not Applicable

AT41 Military Facilities Engineering Technology 3362 4138 4480 4631 Continuing Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:. Th s program elemernt provides affordable buildings and facilities and efficient
economical operation and maintenance of installations to support Army training and readiness. The program supports the planning, design, construc-
tion, operation, and maintenance of Army facilities worldwide. It provides technology to increase productivity and responmveness in providing and
operating facilities in temperate and tropicai climates and to make facilities affordable on a life cycle basis. The program also addresses the develop-
ment of technology to reduce skilI levels and logistics required for construction in theaters of operations.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addionfal Eadmted

FY 1962 FY 1963 FY 1964 to Compli Cost

RDTE
Funds (current requiements) 3362 4138 4480 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 3397 4250 4422 Continuing Not Applicable

The reduction of $35 thousand in the FY 1982 funding level was a result of reprograming to higher priority Army requirements. The funding decrease

of $112 thousand in FY 193 is a result of pro rats application of general Congressional reductions to the RDTEA appropriation and reprograming of
funds for the High Technology Lght Division. The FY 1964 funding Increased $56 thousand because of rcalculation of project fundn requrments.

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.
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UNCLASSIFIED

Program Element: #62731A Tie: Military Faclitles Engineering Technology

DOD Mission Area: *523 - Englneedng Technology (ED) Budget Activity: #1 - Technology Base

E. (U) RELATED ACTIVITIES: This program element is coordinated with the Air Force, Navy, other Army laboratories and the Joint Serce CMI
Engineering Research and Developing Coordinating Group. Coordination with other inter-Governmental agencies is accomplished through the Joint

Services Building Materials Program with the National Bureau of Standards, participation in the National Academy of Sciences Building Research
Advisory Board, and monitoring by the Directorate of Research and Development, US Army Corps of Engineers. Related programs include: Program
Element #61102A (Defense Research Sciences), Project #AT23 (Basic Research in Military Construction), USA Construction Engineering Research
Laboratory, Champaign, IL; Program Element #62719A (Engineering Technology (ED)), Project #AT40 (Mobility and Weapons Effects). USA Engineer
Waterways Experiment Station, Vicksburg, MS; Program Element #62720A (Environmental and Life Sciences (ED)), Project #A896 (Environmental
Quality Technology), USA Construction Engineering Research Laboratory, Champaign. IL; Program Element #62730A (Engineering Technology (ED)),
Project #AT42 (Design Construction and Operations Technology for Cold Regions), USA Cold Regions Research and Engineering Laboratory, Hano-
ver NH; and Program Element #62781A (Engineering Technology (ED)), Project #AT45 (Military Energy Technology), USA Construction Engineering
Research Laboratory, Champaign, IL. Duplication o effort is avoided by monitoring oi program elements and projects by the Directorate of Research
and Development, USA Corps of Engineers (USACE); annual coordination meetings with other USACE laboratories and coordination meetings with the
Air Force, Navy and other governmental agencies.

F. (U) WORK PERFORMED BY: Primary contractors for this program element include Associated Consultants, Evanston, IL; Purdue Research
Foundation, West Lafayette, IN; Cognitive Systems Inc., Champaign, IL; Utah Foam Products, Salt Lake City, UT; Government Marketing Service,
Rockville, MD; and the University of Illinois, Urbana, IL. Approximately 65% of the program element funds are used for in-house efforts at the USA

* Construction Engineering Research Laboratory, Champaign, IL

Q. (U) PROJECTS LESS THAN 10 MILLION IN FY 1964: AT41 - Military Facilities Engineering Technolo. The purpose of this project is to
solve problems in the life cycle of buildings and facilities which support the Army training and readiness mission. Greater productivity and economy in
planning, desn, construction, operation, and maintenance of Army buildings and facilities re needed to provide timely, cost-effective, and mission-
responsive facilitbes for Army Installations worldwide. FY 1982 ccomplishments include: (1) a Computer-Aided Engineering and Architectural Design
Cystem for Military Construction; (2) a planning guide to assess training range requirements for mult-use by new weapons systems; (3) a pipe
corrosion monitor to determine the state of corrosion In underground pipe systems without excavating; (4) a computer model to assess engineer
contribution to integrated bettieflelo operations; and (5) rpidly erect , inexpensive, foam plastic structures up to 50 fee In diameer for mobilization
facites. Goals in FY 1963 inlude: (1) quality control specficalon for bultup roofs (2) menagement guide to aid in organization and opeatien of
training ranges; (3) voice recognift wtm for nMmated field Inspection to enure construction quality contro; and (4) ceramic anodes for cthoic
protection on underground pipe systems and elevat waer storage tank& Goes for FY 1964 include: (1) an automated system for preparation andediting of military construction Project Development Brochure PI); (2) new merials for els tromagnel Interference selding; (3) a tet it for 4
quality assurance testing of paints in the flesd.

UNICLAMIRED
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Program Element #S627A Tie: Military Faciltles Enghnrwk Technology

DOD Mission Area. #52 - ngineern gTeewoW (ED) Budget Activity- # 1 - TedooW Bse

K. (U) PROJECTS OVER $10 MILLION IN FY 194f4 Not Applkable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #S2732A Title: Remotely Piloted Vehicles (RPV) Supporting
Technology

DOD Mission Area: #521 - Electronlc and Physical Budget Activity: 0 1- Technology Base
Sclenes (ED)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Project FY 1962 FY 193 FY 1964 FY 1065 Additional Estlmted
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT - 0- - 0- - 0. - 0- Continuing Not Applicable
AF34 Remotely Piloted Vehicle Supporting

Technology 0- - 0- - 0- - 0- Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF PROGRAM ELEMENT: The objective of this program was to develop technological capabilities in those areas
that currently limit the operational potential of small RPVs for Army missions or target acquisition, designation, and aerial reconnaissance, and for
future missions. RPVs are required to extend the eyes of the brigade and division commanders to the range of their artillery, increase the effective-
ness of their direct support firepower, and provide laser designation for laser-guided weapons. Growth capabilities, cited In the requirements document J
needing further development include extended range and multiple control operations. This project would have defined and developed thoe capabili-
ties. Other activities included development of night and all-weather sensors, automatic cuers and intelligent bandwidth compression devices,
survivability/vulnerability analysis, and study of future missions; e.g., relay, electronic support measures, and radiac survey. These exploratory develop-
ment efforts would have enhanced the mission effectiveness of small RPVs. improved system reability, and reduced lfe-cycle costs, wherever poss-
ble. RPV technology offers opportunities for saving lives and money on igh-risk missions o plots and aircraft.

C. (U) EXPLANATION OF CANCELLATION OR DEFERRAL, Funding of RPV growth efforts in the technology base as a separate program
element was not supported by the Congress in FY 1983. Per Congressional guidance, RPV growth efforts will be funded in other program elements.

I1
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

* Program Element #62733A Tle: Mobty Equipment Technology

P DO Mission Area: #523 - Engnaeulng Technology (ED) Budget Activity #1 - Technology Bass

A. (U) RESOURCES (PROJECT USTING) (S In Thousands)
Total

P FY 16 FY 1963 FY 1964 FY 1985 Additonal Estimated
Number T1e Aeel Etllmate Easteme Ednmt. to Conplen cost

TOTAL FOR PROGRAM ELEMENT 10601 13846 12067 13006 Continuing Not Applicable
AH20 Mobility Equipment Technology 10601 13846 12067 13006 Continuing Not Applicable

K (U) URIE DESCRIPTION OF ELEMEWNT AND MISSION NEED: The work under this program Is Exploratory Development in the aree of fuel
(fossil and synthetic), lubricants, power transmission fluids and €oron-prever~e cotirgs; mine detection and neutralization; advanced tactical
barriers and related concepts; amouflage; power generation bridging; water and wastewater management environmental control for vans and shel-
tere; marine equipment contaInerization, construction equipment expedient surfacing ad soil stabilization; and physical security. Those programs are
required because of the unavsilability of: field fortifications and obstacles that effectively provide the ability to economize forces, exlaust an attacking
enemy, and provide adequate gain in time to prepare for offensive action; antivehicular barriers that require reduced logistical and support burdens;
controllable barrier systems that effectively impede enemy units but permit safe passage of friendly forces; tunnel detection methods to recognize
acoustic activity associated with underground activities; physical security data acquisition and analysis system to prevent stealing, sabotage, and
espionage; tactical sensors to provide remote terget-locating capablity, highly competent means of standoff detection of surface-laid mines; a family of
mine neutrablizer for use by air and ground vehicles and in a manpack mode; sufficiently strong, advanced, lightweight mobile bridging structures for
Class 60 and Class 70 bridges; highly efficient canmouflage techniques for thermal decoys that provide low emissivity in the dark; rapid means for sil
stabilzation and emplacement of expedient surfacing; means for provision of rapid sol stbation and emplacement of expedient surfacing; means
for provision of rapid lglstics-over-the-shore operations; high-efficiency fuel cell catalysts and electrodes for silent power generation; economical and
effective a conditioning capabilities for combat vehicles ad shelters; meens for providing low vulnerability fuels to help generate significant mprove-
ment in combat survIvablity; detailed understanding of effects of alternste/synthetic fuels on combat vehicle operations and performance; adequate
guidelines for relable use of extended-Iternal oils and k&cts and re-refined oils; and highly reliable hydraulic fluids with Improved fire resistance,
lowtemperature operational properties, and potential for economic use.
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UNCLASSIFIE

Program Element: #627A Title: Mobilty Equipment Teeh elegy 3
DOD Mission Area: #523 - En~ " Tedhnlogy (ED) Budget Actlvity #1 - Technology 1a

C. (U) COMPARISON WITH FY 193 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addluenal Estkmated

FY 1362 FY 1963 FY 1964 to Cempleton Cost

RDTE
Funds (current requirements) 10601 13846 12067 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 10164 11278 12717 Coniun Not Applicable

Increase of $437 thousand In the FY 1982 funding level is a result of reprograning for expanded work on mine detection and neutralization. Increase
of $2566 thousand in the FY 19 3 funding level is a result of reprograming of funds for work In support of the High Technology Light Division.
Reduction of $650 thousand In the FY 1964 funding level Is due to changes in scope and thrust of program tasks in the program element. )
D. (U) OTHER APPROPRIATION FUND& (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: In the fuels and lubricants technical area, active Nelson and coordination is maintained with other military depart-
ments, the Environmental Protection Agency Federal Aviation Admninstration, and Department of Energy. The Countermine and Barrer technical area
provides direct support for Advanced and Engineering Development Program Elements: #63606A (Landmine Warfare); #63619A (Countermine and
Barriers); #64619A (Landrnine Warfare); and #4612A (Countermine and Barriers). The fuels and lubricants technical area provioes direct support for
the Advanced Development Program Element #63104A (Fuels and Equipment). The engIneer/logistics support technical area provides support for
related Advanced and Engineering Program Elements: #63702A (Electric Power Sources); #63726A (Combat Support Equipment); #64714A (Tacti
cal Electrical Power Sources); and #64717A (General Combat Support). There is no unnecessary duplication of effort within the Army or the Depart-
ment of Defense related to this program area.

F. (U) WORK PERFORMED BY: In-house work is performed by US Army Mobility Equipment Research and DeveWpnt Command, Ft. Belvoir,
VA: US Army Engineer Waterways Experiment Station, Vicksburg, MS; US Army Tank-Automotive Command, Warren, MI; US Army Materiel Systems
Analysis Agency, Aberdeen Proving Ground, MD; Natick Research and Development Command, Natick, MA. Contractual support is provided by ERIM
Corp.. Ann Arbor. MI; Brunswick Corp., Deland, FL; CALSPAN, Buffalo, NY; ENSCO Inc., Springfield, VA; Colorado School of Mines, Golden, CO;
Hughes Aircraft, Fullerton, CA; MTIO Corp, La Thamgto, NY; Creative Tech, Scottsdale, AZ; University of Pennaylvania, Philadelphia, PA; BDM, Mc-
Lean, VA.

UNCLASSIFIE
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UNcLMISUEID

Program Element #62733A Tite: Mebllty Equimnt Technology

DOD Mission Area: #523 - Engie-me hTechnmlogy (ED) B-dget Actity. #1 - Telmto Bea

0. (U) PROJECTS LESS THAN $10 MILUON IN PY 194, Not Applicable.

N. (U) PROJECTS OVER S1 MILUON IN FY 19e4

1. (U) Peljec AM20 - MeOity Equipw Tehnlog

a. (U) Project Deser m Technology base program researching new material or Improving field material which assists Army personnel In
the performance of personnel and service support aMi in the feld Tunnel Detection, Water Supply and Transportation. Mobility Fuels, Propulsion
Systems Lubricants and Fluids, Fuels Handling Mobility Energy and Physical Security Systems. Research and technology development in the Combat
Support Engineering and Mine Warfare area are categorized as follows: Bridging. Mine Detection and Neutralization, Rapid Excavation, Protective
Shelters, Tactical Deception, Mobile Electric Power and Environmental Control.

b. (U) P rcgrn Acreplbmts and Future Efforts:

(1) (U) FY 1962Accn- iN ti Conducted study of fatigue indicator to show servicelife of bridge components; completed Initial
concept study on feasiIlty of Remotely Piloted Assult Rat The results have been forwarded to the US Army Engineer School (USAES) for state-
ment of inteest conducted den sessments for ground-bae scatermine remote rier-in developed candidate systems for mineftid widnn
and proofing; completed a mine/countermine Information data base. ENERGY SYSTEMS - Improved fire-resistlat fuel formulation; detemined that
the quantity of water in firs-resistant fuel can be reduced by 40% without affecting the salf-extinguishing properties, completed a gasohol evaluation
program and issued a fully coordinated gasohol specification; coordinated a draft outilne with the Tank-AutomaUtve Command (TACOM), Aviation
Research and Development Comm nd (AVRADCOM), and the Test and Evaluation Command (TECOM) to establish fully Integrated Mobility Fuel and
Engine RDTE Program within DARCOM; awarded contract to investigate thermally regenerative electrochemical systems. SURVIVABILITY - Conduct-
ed new technology base work in Robotic Sensors and Artificial Inteligence; actively continued to pursue countersurveiflance coating efforts to defeat
target acquisition and designation system; continued to pursue new ropd excavation and overhead cover technologies for batlefeld survivability. In
coodination with the US Army Engineer School, contnued to assist the 9th Infantry Division to generate new concepts and techniques for Rapid
Deployment Joint Task Force survivability. Evaluated methdologie for development of noniead, chromatWfree anticorrosive coatings and corrosion-
resistant msrils to co form to loidc substanoe regulations and enironmental regulations Such coatings will prevent corrosion under all environmen-S tl condtons LOGISTICS - ConductW anlysis of matme-handing equipmet concepts to saely outioed ammunition during transition to war,
S. Initlld invesigtion of met.hod to m payloeda on 30-Ton Ighler Air Cushio Vehicle for ammuniton fuels, and lubricants in the Research
and Developient Joint Task Force role.

UNCLASSIFIED
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UNCLASSFIED

Program Element: *62733A Title: Mobility Equipment Technology

DOD Mission Area: #523 - Enginering Technology (ED) Budget Activity: #1 - Technology be

(2) (U) FY 19063 Program Initiate evaluation of hybrid electric power sources (fuel cell/battery) for sef-opelling electric generators
and as materiel-handling equipment. Perform test and integrate experimental prototype pulse power source. Initiate exploratory development of an
integrated chemical-biological (CB) filter/environmental control system. Analytically evaluate a closed circuit, rapid-refueling capability for combat vehi-
cles. Survey commercial and military refueling equipment. Fabricate and test breadboard models of mechanized pipelaying machines. Complete labo-
ratory performance and system testing with different shale fuels. Complete feasibility evaluation for methodology in ground support equipment. Publish
1983 Army Energy Research and Development Plan. Test shale fuels in M1 tank engine. Conduct laboratory and system testing to define Fire-
Resistant Fuels interface problem. Test diesel fuel stabilization with shale-derived fuels. Complete rgorous tests and conduct functional tests with
nonflammable hydraulic fluid. Complete system testing of prototype long-life engine coolant. Complete field testing of ground-water detection equip-
ment. Initiate work on an automated water quality analysis sot. Scatterable minefield detection field tests are scheduled. The countermine functional
area analysis will be completed. A technology that projects worldwide trends on present and future rilne/countermine warfare will be completed. An
analysis which identified the evolving mine thrusts projected to the next century will be completed. Evaluate the prototype high-speed cutting head for
rapid excavation through field testing. Redesign the cutting head as required. Complete fabrication, Installation, and testing of bridge component
graphite-epoxy composite wound web module. Continue participation in evaluation of both organic and metal-matrix composite bridging materials.
Initiate studies of field repair of aluminum and composite-material bridge structures through the application of simplified welded repair and the use of
high shear strength room temperature cure adhesives. Continue evaluation of the high-stability truss chord designed and fabricated through the use of
mass production texile technology. C.,omple design, fabrication, and tetng of an organic composite component for use in bridge reinforcement
systems. Braseboard mutlaspectral camouflage concepts will be defined for stationary battiefid targets. Evaluatn of radar-absorbing and radar-
attenuating paints and thermal paints will continue. Evaluation of multispectral camouflage concepts to defeat visual, thermal, and radar sensors for
stationary targets will be completed where possible. A system engineer study will be made of signature suppression technology and applications to
evaluate the cost effectiveness of multispectra camouflage. In particular, the applications of comer reflectors will be delineated. Fabricate and evalu-
ate subecale metal-matrix models of brWgng Set up field test sites for corrosion studies. Complete design specification for robotics locating system.
Efforts will be made to incoporate advances in the state-of-the-art into the Army's physical security programs. Fabricate/evaluate materiel-handling
equipment hardware concepts for transitio to mobilization status.

(3) (U) FY 1904 Plae Program and Bats for IudYetYer Requeet Complete the exploratory development of thermally integrat-
ei methanol/air fuel cells. Evaluate reduced water adiabatic reformation technology. Evaluate solid state power switching elements for enhanced
reliability and efficiency and reduced cost in modular power conditioners. Demonstrate pulse power generator hardware of the class needed for direct
energy weapon applications. Continua expliratory development of itegrated c ri - flr N /enwlronmenal control system (K) to include
the foowing complete system design. Develop control logic and type of system. Conduct laboratory performance testing on coal-derived mobty
fuels. Develop specification requilrements for ground fuels from shale. Conduct lboratory characterization of fuel blends from Womass conversion.
Investigate potenti pplication of broadcut/wde-bolilng-range blend and other vearlale-qualty fuel concepts. Develop water-soluble emuilalfi for
Fre-Resistant Fuel. Test antimist dleel/turbine fuels. Complete functional teats with nonflammable hydraulic fluids. Conduc laboratory testing of
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Program Element *WY7M Tilt: Mobliy Equlpment Technolog

D00 Mson Area. Om - iew"~ TeelmgyW OM Budget Activit. #11 - Technoogy 111110

experimental lon-ft greiess. ComplM ft he o swadgabon abit ceId advanced engine coolants. Investigate an automated water quality analy-
sis set improved Reverse Osmoess u/ uel I.- eges. CM ica (NBC) capdgllt and groundwater detection. Airborne Minefield Detection Sys-
tem experimental systemh drea riwek u w~N be Pei ied e nd prNgreae to Advanced Development. Demonstrate feasibility for a neutraliza-
tion system capability of 3- to 5-hamseW sid flecv wret I#wwdane mines A simulation, force-on-force combat model will be completed to
simulate ne*/countmlne iingf BeO d 'pl of nensiuckwal mees, such as sol stabilization, for support of excavated walls. Continue
developmen of high shew shagUl adhestus for Ot dk opi -u, of primary sabuctural bridge Joints and field patch repairs. Continue study of
textile technology fabricaed to sliuclural muaer 1W il-n lo a*4ance bridging systems. Maintain support of internationial programs in bridge
design and apcation. Developmentd of prewelwy onP pts for signoar suppression of stationary camouflage systems will be completed. A multis-
pectral camouflage array for a comiplet c-women of a P IPI lesatem such as a main command post or an air defense firing unit~ will be built and
tested. Research to develop a algnaue aipreeet system for moving ame and point targets will be continued. Measurements of the electromagnet-
ic properties of special camouflage materal wil be cr*,ed. Reeeerch wU continue to develop radar and thermal clutter techniques and decoys. A
system engnee stucly wIN be maeto 110uet Othef 90ier 01111016Of rada ithermal painfts Fabricate and evaluate subscale metall-matix models of
bridging components (bottom chrd Wen post WW tIe rodg) using gepee cloth as reinforcement. Initiate evaluation 0f environmentally acceptable
chemical cleaners. ANl required -daIng advn-base .ic wIn~lln primer wi be replaced with low-solvent-content coatings. Begin develop
ment of the robotic heavy-Mt11 m ~aulto using aeneig aid Iwagig Wdhnquee. Initiat preliminary design of self-propelled artillery and tanks resupply
subsystem for selected automated Ammunition Supply Pokns Complet tallty analysis of container-handfing concepts.

(4) (U) Program to CemipletNeft This is a continuin program.

c. (U) Majoir Mlestones: Not Applicable.
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UNCLASSIFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #62734A Title: Medical Defense Against Chemical Agents )
DOD Mission Area: #522 - Envronmental and Life Budget ActNt. #1 - Technology Base

Sciences (ED)

A. (U) RESOURCES (PROJECT USTING) (S In Thousands)

Total
Project FY 1982 FY 1983 FY 1964 FY 195 Additional Estimated
Number Title Actual EstImate Estimate Estnmate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 24080 26189 30612 33382 Continuing Not Applicable
A875 Medical Defense Against Chemical

Agents 24080 26189 30612 33382 Continuing Not Applicable

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This program element is the core exploratory development technology to pre-
vent casualties from chemical warfare (CW) agents by pharmacologic intervention of the toxlc/incaPacitstng processes of CW agents (nerve, blister.
blood). A major need exists to develop therapeutic, pretretment, prophylactic, and antidotal compounds which neutralize lethal/incapacitating effects
of Jonizing radiation and CW agents. Medical materiel that insures adequate patient care and life support during evacuation and treatment, skin
decontamination compounds for soldiers and patients, and patient management systems for field medical units when CW agents are used by hostile
forces against our forces are significant needs addressed by this program element. Requirements are defined in the Joint Developmental Objectives
Guide (JDOG) and US Army Chemical Effects Data Requirements (CEDAR).

*C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additional Estiated

FY 162 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 24080 26189 30612 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 25785 26865 37123 Continuing Not Applicable

The FY 1982 decrease was the result of OSD deferals and reprograming to higher priority Army requirements. The FY 1983 decrease is the result of
pro rate application of general Congressional reductions to RDTE.A appropriation and proposed reprograming of funds for the High Technology Light
Division. The FY 1984 reduction resulted primarily from a revision of the anticipated inflation in the proposed Army budget and reprograming to higher
priority Army requirements.

UNCLASSIFIED
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UNLA81FED

f Program Element #6274A Thle: Medical Defense Against Chemical Agents

DOD Mission Area: #522 - Envirornental and Life Budget Activity. #1 - Techlog11 ase

Sciences (ED)

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Program Element #61102A (Defense Research Sciences) Project #BS11 (Chemical Warfare Agent Effects and
Antidotes), provides basic research support to Program Element #62734A. Advanced development efforts in Program Elements #63751A (Medical
Defense Against Chemical Warfare), #63764A (Medical Chemical Defense Life Support Materiel) and engineering development efforts in PE
#64757A (Medical Chemical Defense Life Support Materiel) also support Program Element #62734A. Within the Army, central management of the
program on the Medical Aspects of Chemical Defense by the US Army Medical Research and Development Command is used to avoid duplication of
effort. Inter-Service duplication is avoided through collaboration and coordination with the Air Force and Navy. As required of the Army as the Execu-
tive Agency for the DOD chemical defense effort, formal coordination is obtained by a Memorandum of Agreement with the Air Force and the Joint
Technology Coordinating Group of the Armed Services Biomedical Research, Evaluation and Management (ASBREM) Committee. Research is also
coordinated with quadripartite and NATO nations through meetings and Data Exchange Annexes.

F. (U) WORK PERFORMED BY: Approximately 48 percent of research is conducted in-house at the US Army Medical Research Institute of Chemi-
cal Defense, Aberdeen Proving Ground, MD; the US Army Research Institute of Environmental Medicine, Natick, MA; the US Army Medical
Bioengineering Research and Development Laboratory, Fort Detrick, Frederick, MD; the US Army Institute for Dental Research, Washington, DC; the
US Army Aeromedical Research laboratory, Fort Rucker, AL; the Letterman Army Institute of Research, Presido of San Francisco, CA; and the Walter
Reed Army Institute of Research, Washington, DC. The remaining 52 percent is conducted under contract; the top five contractors include: Associate
Consultants, Inc., Washington, DC; Battelle Columbus Laboratories, Columbus, OH; California Institute of Technology, Pasadena, CA; Los Alamos
National Laboratory, Albuquerque, NM; and University of Maryland School of Medicine, Baltimore, MD. During FY 1982 $10,433,423 was provided to
62 additional contractors to conduct research.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: Not Applicable.

H. (U) PROJECTS OVER $10 MILLION IN FY 1914:"

1. (U) Project A875 - Med"cal Defene Against Chemical Agents

a. (U) Project Deecriptie: This exploratory development project emphasizes the prevention of CW casualties through the application of
bIdugs to interrupt and terminate the toxic processes of nerve, blister, and CW blood agents. A msfty of the resources applied to this project support
development of p/pretreatment, antidotal, decontaminating, and therapeutic compounds that will neutralize lethal and performance and

UNCLASSIFIED
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UNCLASSIFIED

Program Element: #62734A Tie: Medical Defense Against Chemical Agents 5
DOD Mission Area: #522 - Environmental and Life Budget Activity: #1 - Technology e

Sciences (ED)

behavioral decrements of CW agents and ionizing radiation. The remainder support development of medical materiel that insures adequate patient

care, field resuscitation, skin decontamination of casualties and soldiers, and patient management procedures.

b. (U) Progran Accomplishments and Future Efforts

(1) (U) FY 1962 Accomplishments: For the first time, a model has been developed whereby date from efficacy studies of the current
nerve agent antidote can be used to evaluate potential candidates. The mode of action for specific nerve agents at selected cellular sites was

determined. This information will enable researcher i to develop more improved antidotes against nerve agents. Several potential pretreatment com-

pounds for nerve agents have been submitte to preliminary evaluation. A program to evaluate the use of methemoglobin as a prote4iee measure for
cyanide poisoning has been established. The evaluation of promising antiradiation compounds continued and included a collaborative effort with the
National Cancer institute. Performance decrements caused by 'urrent nerve agent antidotes were determined in animal models. Methods and com-

pounds for protection and treatment of blister agents were evaluated. A joint evaluation and development program for field resuscitation has been

established in cooperation with the Air Force. Evaluation of the M258A1 standard skin decontamination kit has determihed that the components of

these kits are skin irritants. Mutagenicity and teratogenicity studies on the candidate CW agent/antidotes have been initiated. The US Army Medical
Research and Development Command has assumed responsibility for all research in soldier/patient skin decontamination.

(2) (U) FY 1963 Program: The development of models and methedologies of prophylexis, safety, and efficacy testing of potential anti-

CW compounds will expand. The efficacy of several potential pretreatment compounds for nerve agents will be determined in animals. Emphasis will
continue on development of drug testing capabilities to comply with the Federal Food and Drug Administration requirements for an Investigational New
Drug Application and Good Manufacturing Practices. The evaluation of potential prophylactic and antidotal compounds will continue. The effect on

performance of both antidotal compounds and CW agents wi;I continue. The development of an antiradiatlon compound will be continued with the
addition of new methods of formulation which prolong effectiveness of the drug. The impact of daily biorhythms and physical exercise on the effects of

CW agents will be explored. The effects of candidate anti-CW compounds on sensory systems (i.e. vision, hearing) will be initiated. Exploratory

development programs for new chemically protective field bandages, and medical instrumentation to determine the degree of casualty exposure to CW
will be initiated. Mutageniity and teratogenicity studies on potential pretreatment compounds will be continued. Use of commercially developed poly-

mneric resins as a new means of skin decontamination will be explored. Innovative methods for individual lifesaving resuscitation usable by nonmedical J
personnel will be examined.

UNCLASSIFIED
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UNCLASSIFIED

Program Element #62734A Tle: LMedl Defense Aga mst chemical Agents

DOD Mission Area- *52 - I.SlronmentmW and Lf Budget Acivt *I - Techno-- g y Ba"
ScMnc s (ED)

(3) (U) FT 1964 Planned Program and Bami for Budget Year Request: Evaluation of compounds having potential as improvec
testments for nerva agent blister agent, and cyanide poisoning will continue in an attempt to identify compounds inducing maximum protection with
minimal side effects and performance decrements. Efforts will continue on developing an effective system of chemical casualty management Addition-
ally, the FY 1984 prcgrarn will focus on: efficacy screening of potential compounds against blister agents; exploitation of foreign materiels that have
potential in treatment and mediation of the effects of CW agents; studies of low-level, long-term exposure to nerve agents; examination of the
interaction of CW agents and antidotal compounds on soldier behavior and performance; initiation of studies on soldier/patent decontamination
materiel; exploratory development of robotic, noninvasive diagnostic equipment preclinical toxicological studies on potential skin barrier creams; and
evaluation of new candidate antiradiation compounds. A major effort will be initiated to develop the skin decontamination research program assumed
from the Chemical Systems Laboratory.

(4) (U) Program to Comitlem This is a continuing program.

c. (U) Major Mlestone Not Applicable.

UNCLASSIFIED
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62746A Title: Tactical ADP TechnolMgy

DOD Mission Area: #521 - Electronic and Physical Budget Activity: #1 - Technology Oase
Sceme (ED)

A. (U) RESOURCES (PROJECT USTING): ($ In Thousands)

Total
Prject FY 1962 FY 1963 FY 19064 FY 19065 Additional Estimated
Number Tiws Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 7975 7056 7508 13116 Continuing Not Applicable
A094 Tactical ADP Technology 7975 7056 7508 13116 Continuing Not Applicable

B. (U) BRIEF OESCRIPTION OF ELEMENT AND MISSION NEED: This project provides the technology base for new concepts and advances in
technology to meet the presently unsolved problem of survivable, interoperable, cost-effective, maintainable tactical command, control, and informa-
tion-handling systems for the modem battlefield. Exploratory development is performed in computer software and hardware technology toward this
goal because of the unique Army security, logistical, auxiliary, and administrative automated data processing requirements. This program element
contributes to major Army thrusts in Distributed Command, Control, Communications, and Intelligence (DCI).

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addillonal Estimated

FY 1962 FY 1963 FY 194 to Comletion Cost

RDTE
Funds (current requirements) 7975 7056 7508 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 8029 7076 6003 Continuing Not Applicable

Reduction of $54 thousand in the FY 1982 funding level is a result of minor reprograming adjustments. The funding decrease of $20 thousand in FY
1983 is a result of pro rats application of Congressional reductions in the RDTE,A appropriation. FY 1964 increase of $1505 thousand is attributable to
expanded scope of program to include increased computer security and artificial intelligence tasks.

0. (U) OTHER APPRC-'RIATION FUNDS. ($ In Thousands) Not Applicable.
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Program Element #62746A Title: Tactlcl ADP Tedmlogy

DOD Mission Area: #521 - Elwtniand Physil Budget Ac.vtt #1 - Technttogy we
Sosws (ED)

E. (U) RELATED ACTIVITIES. This program is related to all Army battlefield automation systems (BAS) as It will provide technology for a standard

family of computers, software, and peripheral devices for such systems. It provides the exploratory development needed for direct support to Prbgram
Element (PE) #63723 (Command and Control Tactical Automation) and PE #64727 (Command and Control). Research and studies performed by the
Air Force and Navy are also related. Coordination is accomplished by review conducted by the Department of Defense, through the exchange of

technical reports, attendance at scientific meetings and conferences, and through the Joint Service Research and Development (R&D) Technology

Panel of the Office of the Secretary of Defense (OSD) Management Steering Committee for Embedded Computer Resources.

F. (U) WORK PERFORMED BY: EG&G, Rockville, MD; Carnegie Mellon University, Pittsburgh, PA; Computer Sciences Corporation, Moorestown,
NJ; Softech, Inc., Waltham, MA; Jersey City State College, Jersey City, NJ. In-house development performed by the US Army Communications Elec-
tronics Command, Fort Monmouth, NJ, and the Army Communicative Technology Office at Fort Eustis, VA.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 164: A094 - Tactical ADP Technology:. This project provides the necessary technology to

enhance survivability, interoperability, effectiveness and reduce costs for development, maintenance and logistic support for batilefield automated

systems (BAS). In FY 1982 the development of Nebula and an instruction set architecture was completed. A life cycle cost model was also developed
in FY 1982. Continued Ada program design case studies and initiated Internal definition of Ada/Ada Language System Training Requirements. Initiated

a program to exploit artificial intelligence technology in Army Command. Control and Communications (C) Systems. Operated the Teleprocessing
Design Center in support of exploratory development. Developed Advanced Research Projects Agency Network (ARPANET) Network secure inter-
faces. Formulated concepts for secure operating systems for military computers. Developed CECOM Computer Resources Management Policy. In FY

1983 it is planned to: complete the development of test techniques for Military Computer Family (MCF) computers, investigate the application of Very
High Speed Integrated Circuits technologies to second-generation MCF computers, develop Ada programs and systems technology for transitioning to

Major Army Commands and the US Army Training and Doctrine Command, develop concepts for using artificial intelligence in C', initiate the design of
MCF secure operating systems, develop distributed processing techniques for physically dispersed systems, develop firmware standardization policies

and continue to operate the Teleprocessing Design Center in support of exploratory development. In FY 1984 plans call for: initiating an investigation

of enhancements to Nebula for second-generation MCF, continuing Ada curriculum development to include computer-aided instruction, beginning

experiments with artificial intelligence, developing and demonstrating distributed processing techniques for inclusion into Army battlefield automated

systems, updating Computer Resources Management policies and techniques and operating the Teleprocessing Design Center for exploratory devel-(o.
H. (U) PROJECTS OVER $10 MILLION IN FY 19"- Not Applicable.
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FY 1964 RDTE CONGRESSIONIAL DESCRIPTIVE SUMMARY

Program Element: *62770A Title: Militry Dissa Hmzerds Technology

DOD Mission Area: *522 - Envkronmental and Life Budget Activty- #1 - Technology ftm
Scences (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Prolect FY 1962 FY 1963 FY 1964 FY 1965 Addttonal Estimaed
Number Tmte Actual Estimat Estimaft Estimate to Compltio cost

TOTAL FOR PROGRAM ELEMENT 18139 23646 2482 23629 Continuing Not Applicable
A870 Risk Assessment of Military Disease

Hazards 3765 483 -0- -0-
A870 DOD Medical Defense Again'st Infectious

Diseases - 0- .0- 14099 12406 Contilnuing Not Applicable
A871 Prevention of Military Disase Hazards t4374 18810 - 0- - 0-

A871 Medical Defense Against Biological War-)
fae-0- .0- 10729 11223 continuing Not Applicable

S. (U) SIRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This program elemrent is the core DOD exploratory development program for
exploiting strategies to control parasitic, bacterial, and viral diseases of military Importance and for developing an effective medical defense against
biological weapons. It is part of the Army thrust in biotechnoog. These strategies Include the development of systems of vaccines, drugs, repellents,
and antitoxins. Requirements for this research are identified by the Combat Service Support Mission Area Analysis (level 11). the Scientific and Tech-
nology Objective Guide, and Air-Land Battle 2000 doctrine.

C. (U) COMPARISON WITH FY 1932 DESCRIPTIVE SUMMARY: ($ In Thousandis)

Total
Addllenal Esfnfitd

FY 1962 PY 1932 PY 1964 to Completion cost

ROTE
Funds (current requiremients) 10139 23648 24828 CoWnin Not Applicable

Funds (as shown in FY 193 submission) 17115 24979 29605 Continuing Nt Applicable

UNCLAS8MIE
1-166



,

UNCLASRED

Program Element: #62770A Tile: Mitary Disease Hazards Technology

DOD Mission Area: *522 - Environmental and Life Budget Activity. #1 - Technology Oae
Sdne (ED)

The FY 1982 increase is due to reprograming to this higher priority project. The FY 1983 decrease is the result of Congressionally directed reduction
of $1267 thousand and pro rata applcation of general Congressional reductions to RDTEA appropriation. The FY 1984 decrease is the result of
reprograming to a higher Army priority and of a revision to the anticipated Inflation in the proposed Army RDTE budget.

D. (U) OTHER APPROPRIATION FUNDS. ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVmES This program element is an integral part of the DOD medical research and development effort. It bridges the sci-
ence base in Program Element #61102A (Defense Research Sciences, Army), Project BS10 (Military Disease Hazards Research), and Project BS12
(Science Base/Medical Defense Against Biological Warfare (BW), and the production of items supported by Program Element 63750A (Drug and

Vaccine Development), Project D808 (DOD Drug and Vaccine Development), and Project D809 (Drug and Vaccine Development/Medical Defense
Against BW). At the direction of the Congress, Army and Navy infectious disease research efforts were consolidated in FY 1982 into a single DOD
program with the Army designated lead agent and responsible for planning, programing, and budgeting for the DOD infectious disease program. Navy
scientists will continue to participate in the execution of the program. The consolidation plan will prevent any duplication of effort between the two
Services.

F. (U) WORK PERFORMED BY: Approximately 72 percent of the research is performed by in-house laboratories at the Walter Reed Army Institute
of Research, Washington, DC, and field units in Thailand, Malaysia, Brazil, and Kenya; the US Army Medical Research Institute of Infectious Diseases,
Fort Detrick, Frederick, MD; the US Army Medical BoenW r ng Research and Development Laboratory, Fort Detrick, Frederick, MD; and the Letter-
man Army Institute of Research, Presidio of San Francisco. CA. The Naval Medical Research Institute, Bethesda, MD, and the Naval Health Research
Center, San Diego, CA, and Naval field units in Egypt, Indonesia, and the Philippines conduct infectious disease research under Army program

management The remaining research is conducted under contracts with nonprofit organizats, universities, and industries. The five major contracts
are those with the University of Illinois, Urbana, IL; Institute for Medical Research, Kula Lamp r, Malaysia; University of Miami, Miami, FL.; Hazleton
Laboratories America, Inc., Vienna, VA; and Warner-Lambert Co., Detroit, Mi. Forty other contractors are funded in the amount of $3,542,695.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 194 Not Applicable.

C H. (U) PROJECTS OVER $10 MILLION IN FY 114

1. (U) Proec A70 - DOD Medicel Defense Aginst In ecoueow Diseaes
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UNCLASSIFIED

Program Element #62770A Title: 1Miitary Disease Hazards Technology

DOD Mission Area: #522 - Envlronmental nd Ufe Budget Actty. #l - Techdnoogy Se
Sclen*e (ED)

a. (U) Projet Desrlpton: This project is designed to explore development technologies for prevention and treatment of infectious diseas-
es of military importance. Work is performed on those serious diseases that have occurred repeatedly as epidemics during mobilization and deploy-
ment of military forces. Studies are conducted on a wide range of disease-producing microorganism and on insect and other arthropod vectors of
disease.

b. (U) Program cmplm ns nd Future Efforts:

(1) (U) FY 1062 Accmpllts Improved diagnostic techniques for dengue and hepatitis, two serious military disease hazards,
were developed. The prmary mosquito vector of human malaria in Southeast Asia was described, thus enabling field units to better assess the risk of
malaria and institute more appropriate control measures. A new delivery system that targets drugs to the specific organs infected will dramatically
improve the treatment of leishmanlasis, an incapacitating disease found in the tropics, by Increasing the dose to the parasite while avoiding toxic
effects to the ptie.n New substances which may be useful as malaria vaccines have been isolated and identified using highly specific monoclonal
antibody technology. A major technological breaktough permits combination of genetic material from dysentery organisms with nondisease-producing
typhoid strains to produce a new kind of oral vaccine that imnmunize against both diseases.

(2) (U) FY 1963 Program: Emphasis will be placed on medical applications of biotechnology; i.e., the application of gene transfer and
monoclonal antibody research to infectious disease research. Testing of new antileishmanial drugs and new delivery systems for these drugs will
-continue. Vaccines are currently being developed for thre of the four distinct dengue tyies, and this year several isolates of the remaining type will
be tested for their suitability as a vaccine strain. The genetic technology that wale a new oral typhoid-dysentery vaccine will be applied to other
diarrhea-causing organisms.

(3) (U) FY 104 Plamed Progr BasIs for Budget Yew Request: Emphasis on blotechnology to meet Army requirements for
new protective and reatment mesure agnst infct6i diseases wil Increase. Evaluition of new organ-specifl drug delivery system to overcome
te toxicity of antiperaltc drugs will be directed to ishianlasis. malaria, trypanoeomissis, and schistoeomlasis. Exploratory development of candidate
malaria vaccines will continue. Research will continue on developing rapid field tests for the dignosis of Infections impairing deployment

(4) (U) Progra. to Completm This is a continuing program.

c. (U) alo 1Misetnes: Not Applicabie.

2. ) Projlc A671 - Meca ID eF-ie A~s MologeW Warfre Oft:

UNCLASIFIED

-'-|



| - !- I j

Program Element #02776A Title: MlItay Disease dsTechnology

OD Mission Area: #i2 - Enom t"l anL Wfe Budget Acty: #1 - Technolog Base
Scleness (ED)

a. (U) Prooc Deec r e. This project inckdes tasks that are designed to dvelp an effective medical defense against known and
potential biological warfare agents Priority is placed on designing methods and procedures to Identify and diagnose the biological warfare (BW)
age ts/diseaes in the shortest period of time and developing medical counternmesur against biological toWns.

b. (U) Program Annaomplshm-nt and Future Efforts

(1) (U) FY -1062 Acrcemsment The Food and Drug Administration (FDA) approved use of human antibotulinum plasma developed
in this program for treatment of botulism, a usually fatal disease when untreated, that has high potential as a biological weapon. Development began
on vaccines for hemorrhagic fever viruses, possible BW or natural disease threats to deployed forces. Screening of new antiviral drugs was initiated
against a number of potential BW viruses.

(2) (U) FY 1963 Prograen Biotechnology, one of the Army's new research thrust areas, will continue to be applied to as many efforts
as practicable. For instance, highly specific monoclonal antibodies are being developed that should allow more sensitive techniques for viral detection
from field-collected insect and other arthropod vectors and animal reservoirs. Resesech on two options for an anthrax vaccine will enable the selection
of a candidate vaccine for field development.

(3) (U) FY 1964 Planned Program and Bomle for Mudget Yew Request Efforts will increase in using biotechnology to create new
defensive measures against BW. The screening of new antiviral drugs will continue with testing directed against high-hazard viruses. Monoclonal
antibodies will be used to selectively identify specific antigens from aerosols, an important step since a biological weapon will likely be disseminated
as an aerosol.

(4) (U) Progm to Conm This is a contung program.

c. (U) alor Miestones: Not App able.

C
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: ,062772A Title: Combat Casualty Care Technology

DOD Mission Area: #522 - Environmental and Lfe Budget Activity: # 1- Technd ogy Oe
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 1965 Additional Estmad
Number Tile Actual Estimat Estimat Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 8501 6663 7136 8591 Continuing Not Applicable
A874 Care of the Combat Casualty 6501 6663 7136 8591 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED* This program element specifically addresses military ballistic injury, shock re-
suiting from blood loss and infection, bums resulting from military weapons systems with particular attention to bum inhalation injury, superblast
overpressure injury as it affects lung and intestinal tract, the development of safe oxygen-carrying resuscitative fluids (field-usable blood substitutes),
blood preservation systems specifically addressing Army needs, and investigation of new technology in the field of medical materiel which wil reduce
Army logistical and manpower requirements. Research requirements are identified by Level II Mission Area Analysis, Combat Service Support, Medical, )
the Science and Technology Objectives Guide (STOG) and the doctrine of Air-Land Battle 2000. Improved methods of treatment and management of

battlefield casualties will reduce and limit disability and death from conventional and nonconventional weapon systems.

C. (U) COMPARISON WITH FY 196M DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
AddiiltEsdmd

FY 11962 FY 193 FY 1964 to Coot

RDTE
Funds (current reqrements) 6501 6663 7136 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 6749 6682 8486 Continuing Not Applicable

The FY 1982 decrease was a result of technology base reprordtzation by the Office of the Deputy Chief of Staff for Research, Development, and
Acquisition (ODCSRDA). The FY 1963 decrease is the result of pro rate application of general Congressional reductions to RDTE,A appropriation. The
FY 1964 reduction is the result of reprograming to hIgher priority Army requirements and a revision to the anticipated inflation in the proposed Army
RDTE budget.2
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UNCLASSIFIED

Program Element: #*177M2 Tite: Con"a CawAt Care Technolog

DO Missioin Arear #5 2-Enviliin ntal and Lft Budget Activity. *1- Tehnooly Be
Slnei(ED)

D. (U) OTHER APPROPRIATION FUNDS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVrIFES: This program contains, in part, items and systems that will progress to advanced and engineering development in
related Program Elements #63732A (Combat Medical Materiel) and #64717A (General Combat Support), respecively, related science bases in
physiology biochemistry, physics, pharmacology, microbiology, chemistry, toxicology, pathology, and neurological sciences are provided under Program
Element #61102A/Project BS10 (Research on Military Diseases, Injury, and Health Hazards). Coordination is effected with the Navy, Air Force,
Uniformed Services University of the Health Sciences, National Institutes of Health, and with other Federal agencies by the Joint Technology Coordi-
nating Group for Combat Casualty Care (JTCG/CS) through the Armed Services Biomedical Research Evaluation and Management (ASBREM) Com-
mittee. Complete annual programmatic review in combat casualty care and monthly ison meetings by the Joint Technology Coordinating Group for
Combat Casualty Care insures nonduplication of effort, identifies complementary areas of research, and provides the mechanism for inter-service
laboratory utlization and coordination.

F. (U) WORK PERFORMED BY: Sixty-five percent of work in this program element is performed in-house at the Letterman Army Institute of Re-
search (LAIR), Presidio of San Francisco, CA; the US Army Medical Bloengineering Research and Development Laboratory (USAMBROL), Ft. Detrick.
MD; the Institute of Surgical Research (ISR), San Antonio, TX and the Walter Reed Army Institute of Research (WRAIR), Washington, DC. Major
extramural contracts are with Albert Einstein University, Bronx, NY; University of Wisconsin, Madison, WI; Washington University, St. Louis, MO;
University of Washington, Seattle, WA; and Farber Cancer Institute, Boston, MA. Thirty-three additional contractors with contracts totaling $1,735,883
Support thi effort

. (U) PROJECTS LESS THAN $10 MILLION IN FY 1914 A874 - Care of the Combat Casua. This project finances the core technology base
to devwop concepts. techniques, and materiel for the treatment of soldlers wounded in combat and is required to reduce disability and death from
both conventional and nonconventlonal weapons. During FY 1982, accomplishments were: development of a facility to study nonlaser ocular Injuries
and eyes peneVated by fragments; dats for a preservative extending the shelf life of whole blood to 42 days were submitted to the Bureau of
Biologics (Food and Drug Administration) for approval; preliminary efficacy and safety studies were completed on Stroma-Free Hemoglobin (SFH), an
oxygen-carrying resuscitative fluid that can partially substitute for whole blood (this Item is expected to move to advanced develooment in FY 1984.)
The nature of wounds from ultra-high velocity missiles (imlatig cluster bomb fragments) were characterized; several different wound dressings were
evaluated for use in delayed evacuation scenarios; and an Improved autotransfuslon device to conserve blood in combat was evaluated. The prinipal
thrusts of the FY 1963 Program and FY 194 Planned Program are: evaluation of field-sable aneethetic technques; development of measures toC prevent or min deterioration of the physiological and biochemical disturbances contbtng to shock and develop countermeasures; selection of
the op*m modification of SFH for pilot plant int production; development of blood and blood product preservation systems with indefinite
unrefrigerated shelf lfe; characterization of nonlawer ocular ijuries; continuation of clinical evaluation of treatment of Serious bum wounds with specft
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Program Element #62772A Tite: Combat Casualy Care Tecluo lgy~

DO Mission Ares 0522 Enom en- ml e Budge ctivity: #I - Tadmftlelg Om
Balances (ED)

attention to ialation iny initiato pilot stuies in blast overpreme boy, and inveigation of alternatives for field prodtion of medicalade
oxygen and water.

. (U) PROJECTS OVER 610 MILLION IN FY 13641 Not AMpcable
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UNCLASSIIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #62776A Title: Combat Maldiofaclal Injry

DOD Mission Area: 522 - Environmental and Lfe Budget Activity. 1 - Technology Base
Sciences (ED)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Pre FY 192 FY1962 F 1963 F 1964 FY 1965 Additional Esniated
Number Tle Actual Estiate Esimat Estimate to Complton Cost

TOTAL FOR PROGRAM ELEMENT 1510 2017 2505 2912 Continuing Not Applicable
A825 DOD Combat Dentistry 1510 2017 2505 2912 Continuing Not Applicable

3. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This Program Element is the core Department of Defense exploratory technolo-
gy base to develop the methods and materials for prevention and Vestment managemen of combat maxdllofacal (face and neck) inuies; included is
the development of equipment and materials rquieed to provide essential dental Vetment in the combat environment. Research requirernt are
Identified by Level II Mission Area Analysis, Combat Service Support Medical; Army and Navy Science and Technokgy Obctbve Guides, and the
doctrine for Air-land Battle 2000.

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Adduonel Esiaed

FY 1962 FY 1963 FY 194 to Conpetion Cost

RDTE
Funds (current requirements) 1510 2017 2505 Continuing Not Applicable
Funds (as shown In FY 1983 submission) 1473 2619 3044 Contnuin Not Appicable

The funding Increase In FY 1982 was the result of reprogwamk for a higher priority requirement. The funding increase from FY 1982 to FY 1983 is
the result of Congressionally directed consolidation of combat dentistry research by the Army and the Navy. The funding decrease In FY 1983 is the
result of CngressIonaNy directed reductio of $597 thousand and pro rate applation of general Congressional reductions to the ROTEA appropria-
tion. The funding decrease in FY 1964 is a result of reprogrming to higher priority requirements and of revision tu the anticipated inflation in the
proposed Army ROTE budget

UNCLASI1ED
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UNCLAIFIED

Program Element #62775A Title: Combat Maxlllofaclal Injury

DOD Mission Area: #522 - Environmental and Lfe Budget Activity: #1 - Technology Baae
Sciences (ED)

D. (U) OTHER APPROPRIATION FUNDS. ($ in Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Related basic research efforts are conducted under Program Element #61102A (Defense Research Sciences),
Project #BS10 (Research on Military Disease, Injury, and Health Hazards). The Army, by Congressional directive, is the lead agency for combat
dentistry research and coordinates Army and Navy efforts in these subjects under a consolidation plan approved on 2 August 1982 by the Deputy
Under Secretary of Defense for Research and Engineering (Research and Advanced Technology). No other agency within the Department of Defense
conducts research on these subjects. The Army Research Area Manager, through membership status and liaison meetings, achieves coordination with
the National Institute of Dental Research and National Advisory Dental Research Council to preclude duplication of effort with other Federal agencies
and the civilian sector.

F. (U) WORK PERFORMED BY: In-house developing organizations are the US Army Institute of Dental Research, Washington, DC, and the Naval
Medical Research and Development Command, Bethesda, MD. The top five contractors are: Battelle Memorial Institute, Columbus. OH; University of
Connecticut, Farmington, CT; National Bureau of Standards, US Department of Commerce, Washington, DC; Harry Diamond Laboratories, US Army
Electronics Research and Development Command, Adelphi, MD; and the Franklin Institute, Philadelphia, PA. During FY 1982, $108,561 was provided
to three additional contractors to conduct research in this program.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: A825 - DOD Combat Dentistry This project is the Department of Defense exploratory
development technology base. Its malo thrusts are: (1) protection of the face and neck area to reduce the incidence and severity of injuries; (2)
development of new/Improved methods and materials for rapid, : plifled treatment of face and neck wounds; and (3) development of new/improved
methods, materials, and equipment to provide dental treatri - . the field. Examples of accomplishments during FY 1982 are: demonstration that
high-pressure oxygen therapy reduced infection in experimem face and neck wounds; clinical trials of permanent surgical tooth implants; demonstra-
tion that sterilization of polymer implant materials by irradiation was feasible; incorporation of antiseptic and analgesic agents into a second-generation
nonwoven polymer fabric dressing material; and demonstration that microencapeulated antibiotic can provide effective control of infection at wound
si:es. In FY 1903 and FY 1984, efforts will be in: investigations of approaches for protection of the face and neck area in combat; further clinical
evaluation of ceramic surgical tooth Implants; development of ceramic and polymer implant materials for face and neck wound repai, evaluation of
freeze-dried, vascular and nonvascular bone grafts, staple bone implants, soft tissue gafts with Irradiated and arificial skins, and microsurgical tech-
nklues for repar of face and neck wounds; development and evaluation of microencoulated antibioics and anesthetics for face and neck wound
infection and pain control; and evaluations of the storage stability and clinicl suitablity of dental materials for field use. In addition, a new alternative
method for preperation of bone for facial bone grafts will be initiated. Experimental prototypes of a field dental ope-rng unit and miniaturized X-ray
apparatus will be completed.
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Program Element: #62775A Tile: CaoM MaxIldfarl Injury

DOD Misson Area: #522 - Enionenmtal an Uf. Budget ctivty. # - Temchnology BE"
Sciences (ED)

H. (U) PROJECTS OVER $10 MILUON IN FY 1964: Not Applicable.
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *62777A Title: Systems flIh Hazar Prevenowef Teelmeley I
DOD Mission Arsa: #522 - Envfrenmna and Ufa Budget &clv-** #1 - Teeluneleg Base

Soleneoss (ED)

A. (U) RESOURCES (PROJECT U.1STINO): (S In Thousands)

Total
Preec FY 1IM FY 1963 FY 1964 FT 1965 Addlilional Esthuate

Numnber Two Actual EsII..t Estimat Estimat to Completion cost

TOTAL FOR PROGRAM ELEMENT 13881 16454 17806 18535 Conftinun Not Applicable
A878 Health Hazards of Military Materiel 7306 9662 9771 10152 Continiuing Not Applicable
A879 Medical Factors Enhancing Soldier Effec-

tieness 6575 6592 8037 6383 Continuing Not Applicabl

U. (U) BRIEF DESCRIIPTION OF ELEMENT AND MISION NEE. This program elemnent supports the core Amny euploratory development efor to
determine the Inmpact of high-technology military system (weapon and materiel systems) and combat operations on the health and performance of
solers. Praik thrusts focus on the health hazards of miltary materiel (especially menical fores directed energy, and toxic hazards) and
medical factors to enhance solie effectenmsis during rapid deployment and sustained operattions. Reaearch else addresses the health status of
civilian workears engage111d in the production of milit"a-unlque chemical compounds. Research findings provide essential input rewifred for health hazard
assessments of developmental weapon sytms. mnoare desig and medical standards. testing and evaluatlon of materiel systems, combat aceerl-
os, doctrine, anid policy development. Research requirements are identified by Level 11 MeIsin Ame Analysis Combat Service SuppoMt Medical; the
Science and Technology Obsctives Guide (STOG); and the doctrine of Ak-land Sattie 200.

C. (Wj COMPAION WMT FY 19613 DESCRIPTI SUMIMARY: (6 In Thousands)

Told
Addllernsi 1611mue

FY 1W6 PT 196311 PT 19114 to Cemplee owa

Funds (current fuming) 1=1 16454 17606 Co*nnn Not Applicable )
Funds (as shown in FY 1963 s4i1u1199)1396 Ism6 21866 Coning Not Applicable

1-176



UNCLASSIFIED

Programn Element #62777A Title: Syaftrn HeafthHad Preveneln Technology

DOD Misio Ares: #5221 - Enwhaemental a&d LN* Budget ActMr. #1 - Techlmel e es 3

The FY 1962 decrease Is the result of reprograming to highier priority Anmy effots The FY 1963 decrease is the result of Congresionally directed
decrements and a pro rata application of Congressional reductions to RDTE.A apporillon. The FY 1964 decreae a the resul of programing to
higher Army priorities and of a revision to the anticipated inflatio in the Vp aaoasd Armny RDTE budget

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thoussnds) Not Apploicbe.

E. (1.) RELATED ACTIVITIEll Toic chemical hazard ansmen is complemented by Program Element #61 102/BSO4 (Identification and Health
Effects of Military Polutnt) and #62720A/A635 ~Mltr MeIn si Environmental Quaiy. Badsci ence research is peolo.me under Program Ele-
ment #61 102A/BS1O (Research on Military Diesee. lnjwy, and Halth Hazards). Technolog traneler, research coordination end collaboration, aid
avoidance of duplication of effort is achieved througti Intra-Army and M,ftISr~e agreements and regulations. In adition, forma committees such as
the Armed Services Biomedical Research Evaluation and Management (ASUEM) Comnmite - Joint Technology Cowdisting Group for Systems( Botechnology, the TrI-Srvioe Aeromediosi Research Panel (TARP); the Tni-Service Electromagnet Radiation Panel (TERP); NATO's Advisory Growp
for Aerosipace Research and Development NATO Ad Hoc Worldrig Group on Bomedicl Aspects of Continuous Land Combat US Army War College,
Usison on Unit Cohesion, Continuous Operations, and Mlary Stems SW@~ Requirement Action Planning Group. US Army Training and Docte
Command and the Human Dimensions Joint Worldng Group, Soldier Support Center, esurs collaborative reserc efts and preven dupication.
Memorandums of Understanding exist between the US Army Medical Reserch and Develpmen Command (USMROC. the US Army Human

EninerngLoo" th I rryRsac Isiueo nBh wriladSca Sciences, and tos Canadan Defence and Cli I 11-1te of

PrlctAgency,.n h Armed Forces Radiology Research intute.t

F. MU WR PERFO D BY. Approiintly 73 percent of the resarch within t proprm element is perfome in-huse threore the re
manig 27 percent Is conducted under contract. knIw rsar--ch is perfrme by the UIS Ary Armedical Research Laboratory. Fort Rucitar AL.

*Letterman Army Institute of Reserch PrsA i of San Franclece. Q%~ Walter Reed Ary Instt of Research, Washington DC. UIS Armyl Medical
Bioenghnme kn Research and Development Lcbreory, Fort Detickt Frederick M UIS Army Rsserc institute of Environmental Mwiedicine, N&tik.
MA. The top b~e r-cloactr inakxds USEPA Health Effe11cts Reseiac Labratory, Resac Triangle Parki NC University of Toma at DOMe Dalles,
TY; University of Massachuset Arnhirst, MA; 1ational Center for To~doologlcal Research, Jefersn AR; Lovelace Biomedical Environmental Re-( search hIstiuWe inc., Albuqueque, NM Duing FY 1962. 82.00.437 was provided to 97 addtional cnrior to conduct resac in thi progreni

41 MU PROJECTS LES THAN S10 WILUOMN FYP 16
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Ptroa Element *62M7A Tite: Systems Healt Hazard P ova gon Technology )
DOD Mission Arewa #M2 - Environmental UMd Ut Budget ActMV. #I1 - Technology Bae

Sclencee (ED)

1. MU AM - HlealthI' aade of MI"y atrlbk Project objectives focus on the determination and definition of human health teats, or
stressors that are generated by military systems. Adverse maoc -a onrac- considered in this area of resisac are: (a) inherent In the enpmeenng
design of a weapon system; (b) a primary funct of rteay opmrations/trairig aind (c) environmental threait lo soldiers in tralning and comnbat.
Specific stresses include steady state noise, vibiration, and impact damage incurred from armored vehicles, helcopters and various types of equp-
ment; blas overpressure and impulse noise injury generated by blast-producing weapon sytaWMs hoet s 1ea ilnd by weain chemical-protective
ensembles, toxic gas exposures to soldiers operating In combiat crew compertments, and the bloeffecs of whole-body laser exposures. The primary
reerc ef~r is directed toward (1) Idenifition and quification of wAiu teaes (2) development of eniergy-rnjury or dome-response relation-
wsh;s (3) developmen of recommended espowse cril, end (4) preditive meig Remmarchl risiiemvent are IrisnMild in Mission Area Analyse,
Army threat analyses, the Science and Technology O~activ Guidea-. maIm remnfts and analysis of the Air-land Battie 2000 doctrine. During
FY 1982, human loleranoms bophysicel evisluatlione of candIdate materials for variu uniflorm sytMs (to include CW ensemnbles), sleeping bags. and
footwear wer cnducted in support of (DARCOM) developers. A mathealea mel as developed to predict injur to the troat anid kings as a
function of the mAgiud and drin of the peAk bleat priese prm hed by a weapon -V Ivm The eflucts of toxic gas exposre on health were
asessed in the HELLFMA-euppsd UH-60 heIicopter It wa dmoatd that for the 1m"stIolp bht-1e cdar Iesm kinry andimicrowave power I
levlw the ritica verIeWl is eniergy per pulse rathe than tONe souae and that t mechanism of tIssue dI ge is pimarily themoeicouatfic
expansion, which can be produced by powe Weals, weli wilhin current microwae sposusiNImdeI Botleb Moai)r and field tst were conducted
to evaluate the ef-le upon Isiret acquiditon and Id1n-Jr.cadn of ' troducing vileus law-rvoecn ive rlsl int the optica systemse of armored
vehicles and anttan weapons. The FY 1963 progivam includes sk*d of pl-m- volumie ips-alon lechniie to expedite human adaptaion to hot
evailuateid. Definition Of haar tiuktble to s pnfcn p Iantr of rhicro/e/rar wav redifo lo whAde Iequancy, power leve, polarization.
and modulaioni will continue. AMFis~ tdim wE be kdtdto assem the kwnpmo of Pi-, bor y ~w o dedr' o es (flte) on Ine *e performance
and target trackin perlormasnce. The FY 1964 ple-ve programn includes remeerdi v'l4%t In dIk h.a o eance limit arnd dermisne performance
decremnts incurred by waring variu proaectiv clodeneftbI' %s pis pran l% vW A lhS- am ooranlns Moast overpressure

researc wil locus n th echnism of suilry ". puory ad g@enea Iy arI devWW elpmen of -- ii -on measures for ne

dat we av @1artwy In the sysoe developmeisnt pmeese lo dne humain dft ssesided w~th 11he deign. shpla ony deveslopmen of idvMua
prlofto dslo e e ag-ns directed energy weapon wil oonmm In aidion, 'blem fdlat Is beli wil be e1 11sh1 rlinv to laser aind micre
milmeter wave wepons as oied in the Aninys lireoled bErgy Vfape Aceden PW% PaW thlilen , I I o o and heath Id aseIm-en
skidls on inventory and dsvlopme- smoe s and obscura wil cesawe in mpp I of 11hm DARCOM Mras tanageir for Scuoke/Obscuraris A
comprehieniv problem dellbdt ebdy wil cennue an field water sUqply OWnd s -artln hioklk doctFwnI needs aind hesh protection crieri for
toodc oors Awnho biological Onthgns mkftololo mi elue and issoatsald dei ageint hmd.
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ProgrWm E ent #777A it SOsems ao Hasmerd Prevm on Teelin Y

DOD Mission Ares: #m - IrnmftedAlLI o Budgoet AcU* -. 1-TOImelOyl Uns
Solernas (M

2. (U) A879 - Medecl Ftero Enh wf oSelir Effte sese Reearch o*cv in hsprof e arm e ptx*l directed towerl
the physiological, social. and psychologc m chanesm undeWrbyn behavor and performance reqirements imposed by mutery system and comb
operations The prmey emphasis Is to prevent casualties by dethln (a) factors which predispose the indidual soldier to ineffectiveness because of
Inadequate physical capacity or trin indoctrination, and personal dument and (b) the medaim by which Increased stes imposed by harsh
snvironmeM extmrme complex and eohtWng perfomw demandk and lIe-thraterng rsks exceed human tolerance. Neuropsychlietc and
physiological kwestgatons are conducted to IMntify and quantify environmental and operational strases and develop dose-respons relationships
between specific strses and soldier tolerance and survvabilty. Overall thrust aes Include: (a) madical techniques relative to artificial I/-eligence/
robotics; (b) combat psychla. and (c) combat crew effectvenessm. Research requirements are identied in Mission Area Analyses. Army threat
analyses, the Sciece and Technolg Obt* Guide. materiel requirements docurnents and the Air-lend Bate 2000 doctrine. Durn FY 1962.
studies conducted with families of soldiers In tie 82nd Akbome Division assined to the Sinai peac-eeping force determined that thos most
vulnerable to morale and health status problems were lower radn enited failires of ES and below. In support of the Women in the Amy Policy
Review Group, gender-free physical capact y teat measures related to motay occupational mecialties wer refned, and a validation of these test
Item i ated for use at the Miity Entrance Processin Station. Research on heat resulted In the publication of Department of the Army Circular 40-
82-3, "Prevention of Heat Injury," and the Army-wide distribution of a personal card to each soldier out guldence on water int and work-rest

developed, refined, and validated for the prediction of heat Illness. Cvlaborative efforts in stress research remuted In the publication of a Deparbnt I
of the Army Pmpht entided 'rmig, Developing, and Maintaini Unit Cohesion," and draft mama entitied "Marnen of Stress in Army
Opentns" and "Soldier Performance In Continuous Operadons" The FY 1983/84 planned progrnm will Include two new efforts: (a) Artificial Intel-
gence/Roboic efforts directed toward developing a near-term prototype demonstrator for remote esing of vital medical information; and (b)
Miitry Nutrition and Soldier Performance wilt focus on a collaborative perimac evaluation of the Meal Reedy to Eat (MRE) with NO* Laborato-
rise and heat stress amessment of the replacnent fluid for soldiers opwat in chemical protective ensemble. Factors will be kinifled within
military oranizational structures and nvomet that lead to decrements in personnel parformance, dysfunctional behavior, and psychiatric cas-
ie. The relationship betwme severe srm the Indidual, the smal miiy unit. and the MW orgentional mitary environment will be examined.
Skats wi be developed for use by command eadership and medical personnel to enhance unit cohesion. Research will continue to assess the
impact of the COHOR T (cohese operational reediness train progam and regimental syWm on the health and morals of sole r Recommenda
lions to prevent heat ilnlas based on the evaluation of water consumption factors and work-rest cycles, wi be provided for the Rapid Deployment
Force and mity urt engaged in d r opraionms Physical ln tt m., reted o the predicto of successful pertormace in mkwrCoccupational specil, wil be validated In field sudies. Trainliuced orthopedic k*In will be analyzed en a function of fotwe and
technique. Blonedical ctm for crew selon d reton etndas wl be dveloped with enphem on visual, auditory, pukory, and dynamicsbg stndards
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Program Element *S277A MeU: SystesneMW Helumew Prevenen Tedmeisogy)

DOD Mosion Arma #22 - E~wnntal and Life ftdge Ac~vlt. #I1- Teshnelay ieee
Sciee PED)

H.(U PROJECTS OVER $10 MMLUOW IN FY 1U4* Not Apple"d.

InI



FY 1964 RDTE COGEUNLDESCRI"VE SUMMAARY

Program Elemen #SMI6A 111W.: Energ Toemeleg Appled to Miitr 110@11111

DOD Mission Arem #523 - En gisevi' Teefsnelegy MED udgst Acisrty #1- Teel e e s

A. MU RESOURCES (PIOJECT LISTING): ($ In Thommin.)

Totei
PoatFY 1962 FT 1io3 FT 1114 IFY 136 Aidlbomml ~ 'Itawnew

Number 111110 Actua Esibuele Ems~bei Evisf ID Cempleflen cw

TOTAL FOR PROGRAM ELEMENT 2032 136 1900 2261 Coninuing Not Applici"l
AT45 Energ Technology Applied to MMl"ar Fa-

CNN"e 20W2 168 190 2251 Conb**g Not Applicable

. ( M R I E F D E S C R I P T I O N O F E L E M E N T A N D M I S S I O N W ' l Wz T h e m n u e e n e r g 0 11t t 0 " ap e A A n " ' b u I s i o r i s 1 3 b E a n T h s i s 8

technoloie to reduce Army faclitle' enrgy conption. Technoie develope by goe Deperimee of Energy an d V privael ectar Wre bein

adchense include demign metho to prvide thermll elficIent new facWlfle W -"'*Wellt In reW so medlodology far ,*di- a lfes, mees-

C. (U) COMPARISON WilH PY 1163 DESCRIPTIV SUMMARY: (S In Thoumarxds)Toa

Addifions Esdmuied
FY tIon FY t1n FT tUN to Cemstien cost

ROTE
Funds (curret rsq*emnte 2032 1o66 1900 Coninuhu Not Applice
Funds (am slown in FY 1963 amnsdlon) 1977 1661 2102 Conoliuing Not Apple"bl

(, The increas of $66 ftous n ~t FY 1062 tuning leMe hIs reed of reproug i ro v ide %ftmg far a Defense Sind Buslner Advanced
Technology prooject. Th ereasef $5 fthusad in FY 196 Is a rm*u of pro raft Rapienin of genera COnealn If Im Uons i the ROTE.A

' appropriation. A remuction of 6302 ftoumWi I FY 1664 is a resuit of rep ogruu 6 t h~m pisl* pmoms ard ne ousts.



Program Element *GIIA Title: Energy Technology Applied to URy Facillites

DOD Mission Area: *511 - Engin TechnlgW (ED) Budget Act. #1 - Teemelegy Ose

0. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: This program is coordinated with the Air Force, Navy, and the Department of Energy (DOE). The Army, Air Force,
and Navy participate in the the Joint Servioes Civil Engineering Research and Development Coordinating Group. This group provides a forum for
development of joint programs and to ensure that there Is no duplication of effort between the Services. Workshops with the Department of Energy
provide the opportunity for exchange of information and status reports on DOE research that may be appropriate for application to Army energy
problers. Related research and development projects are: Program Element #61 102A (Defense Research Sciences). Project #AT23 (Basic Re-
search in Mitary Construction), USA Constructlon Engineering Research Laboratory, Champaign, 1L: Program Element #62731A (Milary Facilities
Engnering Technology), Prolect #AT41 (Military Facilities Engineering Technology), USA Construction Engineering Research Laboratory, Champaign.
IL Program Element #62720A (EnvIronmental Quality Techothgy). Project A86 (Environmental Quality Technology), USA Construction Engineer-
ing Research Laboratory, Champaign, IL; and Program Element #63734A (Military Engineerng Technology). Proje #DT09 (Energy Systems Tests),
USA Construction Engineering Research Laboratory, Champaign, IL

F. (U) WORK PERFOPRED BY: Primary Contractors for this program element Include GARD Inc, Chicago, IL Hagler, Dailly and Associates, Wash-
inton DC; a tw University of Illinols, Uram, IL Approximately 65% of the project funds are used for in-house elot at the USA Constructon
Engineering Research Laboratory with particiption by the USA Facility Engineer Support Agency, Ft. Belvoir, VA, and the USA Cold Regions Re-
search and Engineering Laboratory, Hanover, NH.

0, () PRIECTS Lr. THAN $10 MILLION IN FY 164 AT45 - Energy Technology Applied to Mlary Facilities: The purpose of his research

project Is to provide the Army with technologies to: design energy-ef11cient new facliti, upgrade eiing faciliti to conserve energy, efficienty
operate bui heatin coong vendlet and ighting systems and subsUie efloi and economical alternative fuels for high-coat petroleur-
based fuels. Accomplhments In FY 1962 Included: retroflt ltermatives for andard designs of barracks, battalion headquarters, enlisted personnel
dining helfs and moto repair shops application and maintenance procedures for electronic time switches in fecles to control energy us; and
procedures and Instrumentation for fia aceptance of solar energy system Goals for FY 1963 include: Procedures for reviwin feates e signs for
energy affectivares diagnostic technkues for erwgy acceptance testIng of now construction, fo rec of facities energy source avallobinty and
expected costs to the year 2000, an Improved planning and design gldance throug perrmc analysis of Installed! Army solar energy syatimns.
The FT1964 goalsera:Microcomputerenegyanayis mthd for new construction;sho allernatves for Improving t performence of stItn
heano. vont in. ad W conditioning controls, kWus l PO', energy hapect anelyals procekres to tport mobilizatI pannig alerntve
fuels election lteri; and wmethodology for us of energy storage technology in operation of facitles.
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( Pogrm EBw* *@MSIA r.%: Energpy TeologyW Apped ID Mlflawy PaclOMs

DOD timuio ArM #5=5 - Engkowirng Tedw~og JED) Budget AC1vftr 0 1 - Teelmol ok

KL(U PR"ICTS OVER $10 UtLUO W, R 1Wt N4ot Appiceble.
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UNCLASS IED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #3102A Title: MterIaland Sucture Advanced Developmint

DOD Mission Area: #553 - Engineering Technelegy Budget Act . #2 - Advanced Technelegy Development
(ATD)

A. (U) RESOURCES (PROJECT USTING) ($ In Thousands)

Total
Pro0oct FY 1952 FY 1953 FY 1954 FY 155 Addftlonal Estimatd
Number Tte Actual Estmat Estmate Estmate to Compltion Coost

TOTAL FOR PROGRAM ELEMENT 4736 6460 12341 20355 Continuing Not Applicable
D 071 Materials Scale-Up 4736 6460 5792 7887 Continuing Not Applicable
D077 Materials Processing AD - 0- - 0- 3601 5756 Continuing Not Applicable
D065 Producibility/Roliabilty - 0- - 0- 1240 3664 Continuing Not Applicable
D081 Specifications and Standards - 0- - 0- 1708 3048 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Work In this program element is in support of specific Army mission needs:
scaled-up advanced, heavy armor for ground combat vehicles comtining c for effective defense against Soviet penetrator munition threats
and to provide 30 to 70 percent reduced weight to maximize ground mobility and allow for rapid deployment computerized fabrication of composite
rotor blades for 35% reduction in blade cost for CH-47D, MH, and UH-GO-type helicopters; producblfity and relaWlty methods for rapid, low-cost
thermal treatment in fabrication of M-774 and M833-type long-rod penetrator munitions; and new technical data packages for advanced elastomers for
M1 tank track pads Current Army weapon systems development is limited by frooms that aieom a l o a te d t a va -
lion of scalability and processing of advanced structural materials. Work in this Program Element will be used to transfer new and improved materials
into Army advanced weapon systems through the following sequence: (1) Materials Scale-up will demonstrate that desired properties of advanced
materials are scalable; Materials Processing Advanced Development will evaluate optional procesug procedures to find the most effective and
economical method for faxicating componert Produebllty/Reliabllity Advanced Development will develop, perfect and asaes methods for reliably
fabricating components so that superior properties are reproducl retained in finished products; Specifications and Standards Advanced Development
provides Technical Data Packages describing in detail the processing procedures ard parameters for appicadon of advanced materials in Army
weapon systems:
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( Program Element #03102A TRWe Iaell and Structure Advanced Develcpman

DOD Mission Ares: #5M3- Enonsela Teelmeleg Budge Actv- #2 - Advanced Telolegyt DevelpmNtd
(ATD)

Q. MU COMPARISO WTflI FY 155 DEOCRIIE SUMMARY: (SIn Thousands)

TOM
AddieaW Edn e

FY 19a FY IMa FY 1354 to Coaoplben cast

RDTE
Funds (current reqL*kemn) 4736 6460 12341 Co*ntnin Not Appk*chl
Funds (as shown in FY 1963 submission) 3966 7476 16061 Continung Not Applicable

Increase of $750 towusand i FY 1962 is a remitl of repogrfto 10 IDn scale-u Of adMvcd compartmental aor matrial for grond combat(vehicies. The funding derem-e of S$1016 tousamnd i FY 196 is a r ell' of Congreskoal dinoction in the FY IM6 Approprifations Act, and a pro rat
apeino w WCwonrssina reductons to thw RDTE.A Pproprion Decreas of $3720 thousanh FY 1984 Prhierl relet reduction in

FY 1964 Army Indlustial Fund rate sialouve and progrwas elemn realpimet and resbuolalng.

0. ()OTHER APPROPRIAnO FUND& (S In Thousands) Not Appices.

L. U)REATED ACTIT The Air Force, Navy, other Government agenIes and aSi natn hav analogous progrm Alfthugh simiAr in
a pproech, thes progam difr greody i empis plaoed on mot 11, advaI development for specifi hardere appications. Coordnation within
the Doearment of Defoee is achievd tough the Ofie of fth Deput nder Secretary of Deftee for Research and Enginern's Apportionent
Reviews and Ad Hocc Servios Maeral Lartoie Couci .Me&ns Coodnation with the nonMitey federal agencis Is effcte tough pertli-
paton in actvitie of fth Nationa Material Adisoy Board of the Nata Academy of Scienoes - Natonal Academy of Enginering and the

* Federal Councl on Science and TeologyW - Commidte on Maerials, inwteaioa coordination is eeted Ilvough partcipatn in the Technical
Coopeation Progra with Austalia Canada. New Zeeland, and the United Kindom and the Stuctures and Matal Panel of t Adviecry Grou for
Aerospace Reserch and Developmn of the North Adtini Treat Orgenbatn. Related 9effo We Progra Element #61 IOIA (in-House Laborao-
ry independent Research); Ar~c #AA osa t Prormn Elmn *61 10A (Deens Researc Science). Pioc #AH42 (Mateiafls and( Machanlk* and Program Element EGSlOSA (Matrials). Pioec #AHM, eine Illa Thees pogram emnto anid prost elc the Research and
Esp&Ity Development from wich eme the maerils and maerial dat on M Ocht pogrem elemn is based There is no unnecessary
dupitation of efotwithi the Ar or Department of Defenms In t program ow



UNLMI

Proramn Element *6310MA Title: 1aer' l arnd S1tructure Advanced Deve ont

DOD Mission Area- #553 - Ejg ee9 n Technology Budget Acivity. #2 - Advanced TechnolMg ulopment
(ATO)

F. (U) WORK PERFORMED BY: Approximately 47 percent of the effort will be accomplished in-house at the US Army Materials .jchani.s
Research Center, Watertown, MA; US Army Mobility Equipent Research and Development Command. Fort Belvoir, VA: US Army Armament Re-
search ald Development Comnvrd, Dover. NJ; US Army Aviation Research and Development Command, Ft Belvoir and Fort Eustis, VA. and JS
Army Misil Command, Redstn Arsenial, AL The top fve contractors e: AVCO Specialty Materials Div., Lowell, MA; Boeing Vertol, Philadelphia,
PA. Doioway/Webbi Associates. Chatsworth, CA, Materials Concepts Incorporated Columbus, OH; Georgia Instt of Technology, Atlanta, GA. There
are anticipated eleven additional contracts totaling $4,170 thousand.

Q~ (U) PROJCTS LESS THAN $10 MILLION IN IFY 1164:

1. (U) 0071 - Materilsl Sedle-upil FY 1962 accomplishments Included fabrication and testing of subacale capable of defeating advanced
threat b'.rnrd penstrator muinItIons, and Iitiation of evaluation of competing metal-matrix bottom chords having poet-mobille tactical bridge structiures.
The overall oblective of the prolect is to demonstrate sculabilty of new anid advanced maerials to snias tha superior properties can be retained in
finished weapon system comnponent The work wi help satisfy Anmy requirements to meet demands for faeter, stronger, ligher, and at the same
time, more economical weapon system The work wi demnonstrat reliabillity, maintainability, and coat effectiveness necessary for confident use. In
FY 1963, work is In progress on scaling up and testing of high-performance for defeat of penietrator munitions. Full-scale, lightweight composite 105
millimeter-typ gun tube are being fabricated, instrumented, and tested. Scale-up of mael-mtr transmission ger box for CH-47D-type helicopter
and metal-mt componients for tactical bridge structures is contung Work in thi project in FY 1904 wll be on five Army mission requirements. A
full-scale prototype Bradley FWghin Vehicletype NWri easl/comipoele turret will be built and evaluated; Kevier coimose I pall uression liners
will be builk with curvatures for usa In Infantry and Bradley Flghing-pe vehicles; completion of fabrication of FP-Alumins metal matrix CH-47 type
engine gea box and intat of ground test full-scale sIlicon carbide-aumin mrh~e ftali composite tactical asul bridge bottom chord com-
ponerfts and iniia fabrication of meta-mt~ composite sabot for M-774-type penietrator muntition.

2. MU 0077 - Materials Presesin Advaneed Devsepmuh This project is new s a part of restructuring overall the program element in
Fv 1964. Work will -onsis of maetral pOoeen I advane deveslopment for omputerized wet winin of reduced-coat rotor blades for CHl-470,
MNH, and UN,-GOtp h elicopters fabicaton and bondin of refactory metal gun tube bIers for loinger lie 76-millimeter and 120-millimeter-type gun
bwre low-fabricalion cost new net shape 774-type tetaboy penestrW inunilons; forming and Weaptn of tmdlared sta armor for Uight Amored
and Infanty Pighii-ype Vehicles; 10fdecton of hsrdsned opft for protmtfion of Army w esaon ytom agaIns hraser wapon system
Overall emphasis will be on evskieainlg eleed l preeai proosiam and determinin t moet efetive and ecornIcall mnds for reproduciblty
fabiti- n comnts Work WIe be pikWily *ste -ued h aivece maeral for WhIch an inmila bse is gosdln or greatly inad.- I
qualle to provide the sies, quantities arid perfomnce quality, required for msWe weapoa sems
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UNCLASSIED

Program Eiment: #63102A Title: Materlils and Strctures Advanced Oevlopment

DOD Mission Area *53 - Engiwering TodewmokW Budget ActM.ty. 2 - Advanced Technoo DwWeemnt
(ATD)

3. (U) D6 - Produefty/R.llabrt This project is new as a part of restructuring overall pogram element in 194. Pr ducibityemphas
will be on computerized automated fabrication of resin-matrix composites for CH-47D, UH-0, and AH-64-type helicopters rotor blades, to reduce costs

of hand fabrication methods; lower cost and energy-savingm three-dimensional, hot-forming fabrication methods for turbine engine components for AH-
64 and Mi-type tanks; to provide unbroken, faultless hard-chrome layer, for 120-mIlimeter-type gun barrels; advanced fonmula rubbers to provide a
minimum tenfold increase In tank track pad life and cut current costs per mile by approximately 50 percent for Ml-type tanks. Major reliability empha-
ss will be on realtime weld quality moritoring of fabrication of Mi-type armored combat vehicles to provide cost-saving concurrent weking and

inspection; detection methods for extremely small critical flaws (.005-015 inches) to increase the reliability of missile motor cases and prevent inuries
to launch personnel; aftematives for penetrating radiation Inspection methods for Army helicopter composet components to reduce radiation exposure
of personnel ard inspection equipment weght by reducing the heavy shielding requirements; and accurate, reliable methods to determine the remain-

ing life in weapon system components subjeot to major leve of fatigue, Since critical components are discarded that may stI have significant
remaining life. a major potential exists for reducing logistics costs. In general. work in this project will resolve recognad producibility problem that
affect the quality and reliability of Army weapon system

4. (U) 0DW1 - Spec catons and Standards: This p is new as a result of restructuring overall program element. Major emphiss will

be on developing improved specifications and standards to produce new technical data packages (TDPs) for electroslag-remelt (ESR) steels for

ballistically tolerant aircraft components for Blackhawk-type helicopter and armor for Bradley-type fighting vehicles to accurately quantity materials
properties required for unique military environments. Advanoed resin-marx composites for use in high-peormanCe, lightweight aircraft structures.

currently being developed in the All Composites Airframe Program (ACAP) and applicable to follow-on programs such as the Light Experimental

Helicopter (LEH) and for product improvement in the current fleet metal-matrix composites for aircraft transmission housings and tactical bridging

components; accelerate the incorporation of these lightweight high-strength materials to satisfy the highly mobile force requirements of Air/Land

Battle 2000 doctrine; stabelloy and tungsten long-rod penetrators to improve the quality of buys for M774 and M833-type kinetic aner munitions. and

advanced rubbers for MI-type track pads to extend current track pad life. In general, work i this project is directed towards significantly improving the

acquisition process by developing strened and tailored speofficatlons and standards emphastik reliability, availatit, and durability, while reduc-
C ing the lime arnd cost of technology Water frm development to acqistion.

H. (U) P AJECS OVER $10 MLUON IN FT 194 o Applicable.
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FY 1964 RDTE CONGSSIONAL DESCRIPTIVE SUMMARY

Program Element #63104A TM&- Fum. and Lubrkmim Adviniee neaeua

DOD Mission Area: *553 -Enginselia Toelmogy Budget AciWy #2 - Advancd Teshneleg DavelepMsn
(ATD)

A. (U) RESOURCES (PROJECT LISTMN): (S In Thousands)

Total
Pre0Ct FY 182 FY ION3 FY ION4 FY 1965 Aditinal fadntd
Hnmber TWO Actual Estmate Estimate Ea~th to Completien cost

TOTAL FOR PROGRAM ELEMENT 1228 1866 3073 4590 Continuing Not Applicable
D150 Fuels said Equipmentl 1228 1866 3073 4690 Continuing Not Applicable

S. (U) BRIEF DESCRIPTtON OF ELEMENT AND fuSION NEEW. The Army's reerch, development teat. and evaluation program has been
lacitng in an adequate capabiliy to conduct advanced devm ent of comnponent subyeternflecemey for use of new fuels and lubicants and
capability to execute field/user evaluation and testing prio to Issuing new products. The purpose of t program is to conduct ft necssay ad-
vanced develpment for new fuele, flulde, and eubsyateme, and to conduct field ueer evaluation to verify the acceptablty of #hme fuels and lubricants)
for use in military vehicles amd othe Itemns of materiel.

C. (U COMPARISON WITH FY 1563 DESCRIPTIV4E SUMMARY: (S In Thousands)

FY 182 FY 1Is" FY 1994 to Ceuipltlen cost

ROTE
Funds (current requirements) 1228 1666 3073 Con~tnug Not Applicable
Funds (as shwm n FY 1983 s4milsslon) 1304 1871 3878 Cont*nuin Not Appliabe

Reduction of $76 fthusand I the Pf 1962 funding level is a remilt of reprograming to highe prorwity Army requiremnt
The funding decresee of 35 fthusand I FY 1983 is a resul of pro rat. application of genra w ongromalonal redluctions to the ROTE.A appropriatfion.
Reduction of 586 tusand in the FY 1964 fundig level Is a result of the oomblnation of reallignment of programe and chan in scope aid f)
direction of Army mobility equipment progam.

UNCLAWUPED



f Prgram Eeme*n *0 Tile Fuels ar d LWdNlnmt Advamned Dwselepmont

D00 Mlissfo Ara #$U2 mIFteeit Teshinelegy B3udget ActM #2 - Advanceed Teshlegyof DeVelepnen
(ATM)

D. (U) OTHER APPROPRIATON FUIM (S In Thousands) Not Applicable

E. (U) RELATED ACTIVITIES In the fuels and kbricants technical are acWtve ion and coordination is maintaied with the othermiliny depar-
ments. the Envronmental Protecon Afeny, Federal Aviation Admn* ation. and the Dpebrment of Energy. Unnecessary program duplication is
avoided through the holding of regular joint meetings and reviews Related exploratory development work a performed by the Army under Program
Element #62733A (Mobility Equipment Technology). There Is no unnecessary duplication of effort within the Army or Department of Defense in this
program Orm

F. (U) WORK PERFORIED BY: In-house work is perore by the US Army Mobity Equipment Research and Deveolpment Command, Ft.
Belvor, VA, and the US Army Fuels and Lubricants Research Laboratory. Southwest Research Institute, San Antonio, TX.

a. 6 PROJECmS LESS THAN $10 MAU O F4 ICY4M - M150 - Fuels and Equm t FY 1982 ao omplhments included completior o
evaluation of gasohol flet tests, acceptance test of tOnlge m~iy gresoo; fabrication of frt proto fuel monftor; and testing of conoon-
inhibId tuirbIne engine ol. Overall emphasis in the project Is on field/user evaluation prior to isuing new products, In FY 1963, work is beIg
conducted to accelerate testing of f monitors to provide protection against engine d- e m o divers and poore quality fuel comes into the
inventor, conduct engine and component tests on reference synfuels. perform user aoceptance teats on fuel stabilize and continue validation of
shale-deriv fuel blends for major Army ground vehicles. In FY 1964 work wi be conducted to: begin acceptance evaluaions on multipurpose engn
ods and long-fte military greases; and fiate prottype fuel monitors and begin tetn and prepare reference snfuels for key miltary engin and
components; expand field testing of shale-derived fuel blends; conduct advanced development and plan field ta of cal-derived hfu; conduct field
tests of all-season engine oils and improve greases for military vehicles. Accelerate field tests of f monitors. Complete engine and component tests
on reference synfuels. Continue development of field fuel-quality monitor of accelerated fuel qualIfmation procedures. Perform user acceptance tests
on fuel stabilize, shale fuels, and nonflammable hydraulic oN. Continue field tleling of shale-derived and oal-derived fuels. This is a continuing
program.

H. (U) PROJECTS OVER S1 MILLION IN FY 1M4 Not Applicable.

UNI.Anl..
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FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #6=01A Title: Aircraft Powe Phu-tsr n oPupen

D00 Mission Ares: 015 - EnmssdngM Ted* sfieleg Budget ActWty #2 - MAdnes" Teelmelegy Develoment
(ATD)

A. (U) RESOURCES (PROJECT LISTING) ($ In Thousands)

Total
Proecee PY 1962 FY 198 FT 1964 FT 19SM Addibonal Estimated
NmberI TWOe Actual Esint Eatimate Esimate to Conlln cost

TOTAL FOR PROGRAM ELEMENT 4491 76W6 22725 36726 Cor-tinuing Not Applicabe
0672 Propulsion Conmponents 2345 1302 2042 3169 Continu~ing Not Applicabl
0447 Demonstration Engines 2146 Wu3 20663 3359 Gontimg Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSMO NEEDM The program oploctive is to evaluate and demonstrate the integration anid
perormance potential of advanced propulsion components and drive train tochnology for applcation to helicopters in the 1990s that can support both
Rapid Deployment Foroes (ROP) anid conventional heavier forces This advanced engine and transmission technolog will be developed for use in
exdsting as well as advanced airmoblit systems and will provide for significant Inmprovements in fuel efficiency wile stustantially increasi n labilit,
maintainablity. and availablity for Improved operational and mission effectiveness. Specifc propulsion efforts we0 divded Into two weight classes of
aircraft to help reduce requred components. The 600-horspower Advaniced Technolog Demnonstrator Engine (ATIDE) Is planned for light helicopters.
The 5000-hworspower Modern Technology Demonstrator Engine WMTDE) wlill be applied to medium- to heavy-lift heli9copts aand to the Joint Servics
Advanced Vertical Lift Aircraft (JVX).

C. (U COMPARISON WITH FY 1963 DESCRIPTVE SUMMARY- (S In Thousands)

TOWS

PT 1902 PY 1962 FY 1964 to ceamp""le cost

ROTE
Funds (current requirements) 4491 7636 22725 Ciontinuing Not Applicle
Funds (as shown In FY 1963 sulmisslon) 2963 am6 33504 ContWnuin Not Applicabe

*1-9



LOCLASSIFED

( Program Elemen- GUISA TMte: Abroraft Po"e Pimit and Propulo

DODOI Misi Area- 8-Eg~ern Teelmeisgy Budget Actty. #2 - Advanced Taehnelog Development
(ATD)

The increase in FY 1962 fun~bV level is a resul of reprograming to provide finds for the Ont Army/Dsense Advanced Research Projects Agency
(DARPA) Lags Transmission Technology program. The decrease in FY 1963 funds reflects reprograning of funds for Ary Data Distrbution System.
The reduction of FY 1984 kwds Is due to prga slnstand repirograming funds to higher Priority Ar reqiroents as well as revisions of the
antlcipstm!d Iftion in the proposedi Army RDTE budget.

0. (U) OTHER APPROPRIATION PUMS: (S In Thousands) Not Applce"i.

E (U) RELATED ACIITIt Mutua eocchan of informati occur with the United States Air Force, the United States Navy. United States
Marine Corps, and the Nations! Aeronautcs and Space Administration. Agencies are advsed of program progress by ssmiarwual meetings. an infor-
mal Tn-Service Coordination Grew, by Joint Services VeticaLiUft Aircraft (JVX doing group meetings and visit. to industry. Reatded Program
Elements are #61 102A WAi Mobity). #62209A (Aeronwautca Technoogy) #64222 (Joint Services Vertical Uft Aircraft (JVX)), #62203F (Aerospace(Propulsion). #63216F (Advanced Turbine Engine Gas Genrwator), #63202F (Admoedm Propuion Subsystes Integration). and #63210N (Ad.
vanced1 Aircraft Propulsion).

F. MU WR PERFORM BY: The current and planned power plant and propulsion p m Lwe the responsitif of the Appled Techinology
Laborator of the US Army Research and Technlog Laboratories. US Army Aviation Reegach and Development Commend. Fort Eustis, VA. For the
800-hrspower Advanced Technology Demonstrator Engine (ATDE), contractors' inlde Detroit Diesel Aftion Division. General Moftos Corporation
Indianapolis, IN, and AVOD Lyowing Dvsin Stkatrd CT. The contractor for the lag transrrmio techolog ~fr is Boeing Vertot. Phildelhia.

CL (U) PROJECTS LESS THAN 810 IIIILLON MN FY not* 0872 - Propsison Componentts: The prec objectiv is to vakdas advanced drive
systems technology through design, fabrication, and toe of inuvkdualdive wom anomponent. and subeuent Weltgrtn and tes in majorive
systemn and/or experimenta aircraft demnonstrating significant weight rductio and irnprovemeonts in relabilty, maintainabllt and flight safet for
fture aircraft systemns. A maor joint Army/Deflense Advanced Research Prooect Ageincy (DARPA) Large TrMissiIon Technoog program was
Wooiaed in FY 1962 and wil continue through FY 1964. An Advanced integrated Drive System progrm wE be Iiiae In FY 1963 wfth a completion

H.(U PROJECTS owE I MiUJO 0 "ft 1

............



Program Element *@MUIA Tite. Aircraft power Plant oWi Praopaae

DOD Mission Are&- *553 - Engineering Teeheelegy Budget ActWt. #2 - Advanceod Technology De-lopmen1
(ATD)

1. MU Presc 0447 - Demsnslrtien Engine

a. M(IN elet DesIerl ,n The obective of tis prooec Is to evalae and demonstrate the technology Integration and widespread poten-
thal of advanced technology propulsion components through Integration of advanced components and full-scale developmental tests of propulsion
systerm Primary emphasis is placed on Preplanned Product Improvement (P31) of existin aircraft and on those wes that will benei the neer4erm
aircaft development programs. Improvemnents of 20-30 percent reduction in fuel consumpti for gas turbine engine WIll be demnstr~ated with
attendant reduction in maintenance man-hours and costs. Improved engine flight safet and tolerance to battie damage will also be validated Some
typical Deparbrient of Defoes OM) performance iniprovemnents which will be achieved utilizng tis technology inclue: for the Army, 100 percent
improvement in productivity of medium Kilt helicopters under hot day altitude conitions; 37 pecent range iniprovemnent In Navy antisubmarine warfare
fbced-wing aircraft 37 percent Improvement in range of Air Force turboprop transports; and more than SS00 milon In fue savin for the Joint
Services Vertical Lift Aircraft (JV) fleet wit attendarnt Inmprovements in capality.

b. (U) Pogrp AsemiIe I t w iElrts)

(1) (U) FY 1952 Aepr lshmIII i I Final demonstration testing of the two 800-aft-horaspower Advanced Technology Demonstrator
Engines (ATDE) was compee in FY192.Two contracts ware also awrded in FY 19612for follov-on eftb tofth ATDE for performance tet
using aftemnate/synthelic fuels as well as a fherw evaluation of oomporwonts not validated In t balc progen. A Memorandum of Understaning
(MOU)for a oinlydeveloped5000-hosepwr mofdmtehnloy(fuelfficWet)demnstraorengine ME) pogramwa gree toand signed by
both the Army and Navy. One of the greatest Improvements In aircraft performance, payload. enthawinos. capabiity. avalabity, and empty weight can
be achieved by fe-fcen/gtahtengines. The objective for the MTDE Is to ftiiscale demionstrt a 20-35-percent reduct in mdssion fuel or
a 40-50-percent increase in aircraft range for the sme msion fuel. The resut reduction in enginie size and weight also mens a significnt
reduction in critical materials. The MTDE iniia programn coordination was effecte with both the Navy and Air Foroe. resultin in definition of requir-
merits which meat each Serics rquisirem o ard desies for this closs of engine. This early Aord Iln is c oded slutlflcant end wil precludee
subsequent requirements to tallor the engine for each Services specific needs.

(2) (U) FY IMI3 oprsm In Decenmber IM. the Linder Secretary of Dee0 11 (F w 1:Issued a Decision Meornduum
direct that the Army will fund and compet the Modern Teehnology Demonstrator Engin WWDE Advanced Development Program and wiNl conda-
ue as the Executive Service for the FLl Scale Engineering Development of the Modem Technology Engine (MME. Further, it ie!te that the cost
sharing for the Full Scale Engineering Development of the MTE be equally 61tere (one thtird per service) by all three services; Navy. Army and Air
Force. In second quarter FY 1963, the Service cooperative Modern Technology Demonstrator Engine (MTDIE) program. wiNl be Initiaed. The MTDE wl
be the worlds most advanced technology turboehaft/turboprop angina with bread potential appacaollons to hIcptr in A -wing c aft,. arnd advaned



Program Element E6USIA Till Aiaft1 Power PlUfe and Peopulens

DOD Mission Aves: OU - OVUMeit TOeba@WW Bnudget AcMWt *11- A*vMeod TeelmulegyO DeNVelPHInent
(ATD)

cocpsmuch em Oe 111 valor W rore11 Two o~cte wi be ine.Detall engine deepg and component We and evaluation WE ontinue frr
the initial propoeal activity. Theme componeNte WIN 11 -1~ doorg sialme A Oul-ecsle engine mockup~ will be faIlcated for subsequent use in
oonlkaclln raintonblity and vulnerabity anelyes. as wel e for deler mining external location of accessoies and other ancillary comlponents/
ei*,mm. Walk wEl also 006*1wnu on tie 6004hat :.....,,v.... iced Technology Demionetrator Engine (ATME) olw-nprogram with &Wna
drawin and reports udeb~ by ooacto A dmermnmllmn- wil be node em to the capabty of the engine to perform using efmate/eynteti

hue with coninue uddalo teting of cr*W -a copnen-s The intMV an of advanced hlgi-offlclency component in an engine one-h'af the power
and uize of thm current TRIO provides a Wtong tee!chomeg baer ornaml engines with @Mignflen redoed fuel consumoption, integrated dgital
controls, and pubins ep-reora The nixt geneat of light Army helloopters wO requk ile technoliogy for irrpoved epeedI range, and paload.

(3) MU FY 11119 Ploomoi Peopam and Belm for Ilet Vow' btqmt The Service cooperative Moder Technoloy Demonstrator
Engine (MTDE) prograrn vA conftne The iNW~m earne of omnpontwt 0 d evaluation wil be comipleted an the hardware intlee into a gas
genrator for subsequent oealuation. The gem gonerstor le wX provide the WMle -- aeme-ea of "e kntgra performance of to componet and
provide emI 11111a n of the mecanca deepg characteritics. Adillonal folow-on component testin wO continue, incorporating modifications
dictate by the iNia comnponet and gem generator tests. Asseemly of the ls AMd engin will be initiated. with tesing to Follow in FY 1965. ULted
Advanced Technology Demonstrator Engine (ATDE) tein wEw continue to inveetigate epecl- 1 gt Iellooptri Sariem (LIV) interac requirment
(emergency power c@peb lt. sh~-Wm tranelent copbt. into) and investgaiv tes of ATDE engine with the adaptive fuel controls inatalled.

(4) (U) Pregy. to Ceamplee This Is a continuing program.

c. (U) Major MUlestones

Oimw limetone ot"s
"Wje Mmeene Mlene Dowe Shown In PY 1963 Submission

Original Army/Nwry Memnorandunm of Un-
deretbudn (MOU) Signed 40 FY 1961 Not Applicable
Determination & Fidings Approval 20 FY 1962 Not Applicable
Request fo w botion Issued 40 FY 1962 Not Applicable( ~'hn~oy 10 FY 1963 Not Appliable

Engine PAME (Coniac Award) 20 FY 1963 10 FY 1963

- wOI



UNCLASIED

Program Element #63201A TMte: Aircaft Power Plats and W rPqmlen)
DO0 isalion Aea: #5 -3 -Frineer" Technogy Budget AcMty #2- Advaned Toehnlow Develor me

(ATD)

Clem. 11ilestsne Dan-C Weston..M -a_e Des Shown In PY 1963 Uub e"ien
Initiate Conponent Testing 20 FY 1963 Not AppleCompkft Final Design 40 FY 1963 " AppliabMocitkp Com t 40 FY 1983 Not ApplicabeComplete Sern I Comonent Tet 30 FY 1964 Not AppikableFirt Gas Generator Tet 40 FY 1964 Not AppleFirst Engine to Test 20 FY 1965 Not ApplecalAccumulate 200 Hours of Engine Testing 40 FY 1965 Not Applicable
Delivery of Engine to, Neael PropulsionTet Cntor (NAPTC) 10 FY 1966 Not AppleInitiate ltitude Testing 20 FY 196 Not ApplieOfficil 30-Hour Durability Tet Conld 40 FY 196 Not Appicable
Oern°ntra0n Col~ 30 FY 1966 20 FY 1966

The changes in the m iestone dates are not considered significant a ae due prmaiy to th requirement to conduct an extensive, in-dep AnlSry/Navy/Air Force/NASA analyuis oW the propoesle received.

I)
I-194
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UNCLAMF

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

(Program Elomoent #63206A Title: Aircraft Weapons
DOD Mission Arem *163 - Engoneering Technoalogy Budgot Acbtiy *2 - Advanced Technobog

(ATD) Developments

A. MU RESOURCES (PROJECT UISTINS): (S I Thousands)
Total

poetFY 1962 FY 1963 FY 1064 FY 1966 Additional Estimate
Number TWe Actual Esimarte Estimat Eistimat to Completion cost

TOTAL FOR PROGRAM ELEMENT 4480 200 669 80m Continu~ng Not Appicablo
D043 Aircraft Weapors Fire Conrol 4489 .0- 2444 694 Contiung Not Applicable
D044 Aircraft Gun-Type Weapons -0- 200 -0..0- Caoinon Not Appkh,"
0318 Air Self-Oefoee Syslaems -0.Ce- 4450 2141 Contiu*n Not ApplIcable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This program Is essential to support the advancod development and test of
new aircraft weapon subsyslems and upgrade of 1 d1-1 g eq.0msnt widcwill Improve and sustain the operaina ofotvens and mission capabii
ty of Army aviation in the conduct of tho lend battle. Programn ojctives are to develop anid demnonstrate conceptseI i rget acquisition. Identification,
fire control and air solf-Mafnse weapons systems. This will includle weapons systemsa tha satisfly ft need for Improved accuracy and terminal effects.
reduced aircraft exposure during terget acquisition and engagemaent, advers weathe abily. and overal Improved system relish~ly The program
objectives will be accompleised tough the design.lo losiction, and test of advanced target acqudsfto 6e conol, and &W self-defenee wapons
systems as well as the adaptation of xdit equipment for near-term air self-Meene on US Army aircraft.

C. (U) COMPARISON WITH PY 103 DESCRIPTVE SUMMARY: (S In Thousands)

Easnited
rviu =2 sY low 11911 to Completio cost

ROTE
Funds (current requlremientai) 4409 200 6694 Contlinul"ng Not Applocbl
Funds (as shown in FY 1963 submission) 407 5561 i626 Continuing Not Applicable

Increase of $3992 tusand In the FY 1962 fundin level reflects Army reprograinig of resources to ,amqtll promiing amergin technology. The(ergril occurred subsequent to Congressional -An cutn FY t962 progran mx udsithout preiAxIce. The fundin decreas of $838 tOvu-
sed n Y M sa reult of Cn gree-lne dIrecton in the FY 1963 Appropriaions AoctThe funding decreas of $935 thousanid in FY 19614 Is a

n-0
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UNCLASSIFIED

Program Element *6320 A Title: Airraft Woapaen [)
DO Mission Area: #553 - Enqie g Technology Budget Activity: *2- Advaneed Techne

(ATD) Developments

result of program restructure. This restructure included termination of the Heliopter Adverse Weather Fire Contol/Acquition Radar (HAWFCAR),
deletion of funding request for aircraft gun-type weapons project and Increased emphasis on the air sel-defense program.

D. (U) OTHER APPROPRIATION FUND ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIE& Project personnel maintain close liaison with other Services and with industry to avoid dkUlation of effort The
Army participates in tho Department of Defense Td-Servi e Joint Technical Coordination Group for munitions development Army personnel wordng
wihin this program participate in the North Atlantic Treaty Organizaton Air Armament working party and the Air Standardization Coordinating Comnult-
tee, woring party 20. These groups and working parties provide a medium for exchange of technical information and deltannion for ji ua and
standardization of airbome weeponization iters. An Army representative serves on the Air Munitions Requirements end Development committee
(AMRAD), an organization within the Office of the Secretay of Defense. One function of Oti committee Is the atliemet of join Service reque -r
mes and development of air munition. Related explorat developmer is conducte undw Program Element #62202A (Aircraft Weapons Tech-
nology) and engineering developmeqt under Program Element #64202A (Airoraft Wepons). )
F. (U) WORK PERFORMED BY: In-ouse: US Army Aviation Research end Develpment Command (AVRADOM) St. Louis. MO, US Army Arma-
ment Research an Development Commend, Dover. ; US Army Missaile Cwrnand, Huntove, AL. S Army Electronics Research and Development
Commrnd (ERAOCOM) Fort Monmouth, NJ.

(L (U) PROJECTS LEN THAN $10 MILLION IN F 194:

1. (U) D043 - Araeft Weepone Fire Cntroel This program is needed for the advanoed development and test of aircraft target acquisition
and fie control subsystems to improve the mission effectiveness of US Army Aircraft under condit ion of day/night adverse weather and liftd
visibility. Current tage acqistn systems rely on the pilot or gunner's ability to recogniz targets. This by nature Is skill dependent and time
consuming, espetially when acquiring targets at extended ranges using Forward Looking Infrared (FLIR) ingery. New concepts in target acqistion
and lira control wlil be developed to improve system accuracy and terminal effects, reduce target acquisition time, and ki e overall system rellsbil-
ty. During FY 1962. a Munorandum of Understanding was signed for a joint program with the US Army Elechr Research and Development a
Command's Night Vision and Electro-Optics Laboratory. The objective of this program Is to develop an demnonstrate, in an opwatoa scenario, an
advanced automatic target recognizer. This system processes Teleision (TV) and FUR sensor data to d ct end lsfy hoeeatargets and has the
potental of lgnillanty reducing target acquisition time, thereby reducing sirraft exposure im and cr1w workloed Ae during FY 190& pramiydei effot wer completed on the Helloopta Adverse Weather Fire Control and Acquisition Radar (HAWFCAR). No krile work Is phnsd in ts Iprogram as it could not fulMlU the total user requirement FY 1963 plans are to continue the joint AVRADCOM/ERADOOM suomatic targe recogniz r

I -r UNLASIIE
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( PoMm Elemew #2M Tft Abueft we@PC 0
DD isinAem #so - atsrg Teelmleg Budt AWvly 02 - Advenee TOOShneMg(ATM) -WIPIM

progw Wd illets aircraft ntgatn ofts whc will result hI flawes of tesystem FY 196I4 plans we to compile Irisgralloo of one auoma-PMrercopier into a tea aircraft and cxondc valutio ft %es&i of the Vystm
2. MU D318 - Air feItDftense Sys to (NEW GTART) This prog'wii Is needed to provide US Army helcopters with a self-defense capebfit Curren Combat helicopters hae not I)en 0*u4pe with afect air-to-sir wepon system. Current helboome , Mpons w designed to func-Vion hIn ar s-grOOKI en*emor ad Wtpersonnsi role and we not designed for the qick-reection, hig*l dyiwni enir on of a-o-s enggemnfts The objective of t project is to develop an eflive air ee-defns capabilty wihwit Provide the combat helicopter the ability to conitinue.with the acomplihmet of its primary misio when faced with atac from enem since Init emphasis wit be give to moification arid utilizationof eidsl wrmamnentd W *e cont componet with susearden development adiesebig new techolog arid equilmet &*ietd toad defeatiniga more Sophisticated threat. FY 1964 effarhojve kweelimtgallon of on *WIndsk ileslie system for adaptation to providle a new-termair self-defensecapability Wich could be tsnsferred quicly to ftil-cals devlmnt.

( . U PMOJCTS OVER S10 OLUON W FY 1164: Not Applicbl
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FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #63207A Title: Alrraft Avionice Equipmen 1)
O0 Mission Ares: #151 - Ecmnm and Physioa Budget AcWty. #2- Adned Tecology Delopmn

Solencee (ATD)

A. (U) RESOURCS (WROJECT USTINOS) (S In Thouands)

Total
Prolect FY 1952 FY 1953 FT 1154 FY 1955 Addliils EstimatW
Number Twoe Actual Esleame Estimate Ealomat to Commletln cost

TOTAL FOR PROGRAM ELEMENT 4314 2558 4945 6953 Continuing Not Applicable
0997 Avionics Equipment 4314 2558 4945 6953 Conti Not Applicable

I. (U) SNIfF DESCRIPTION OF ELEMENT AND MI88ON tEE . This element ouports generic advanced deelopment of avionics systems and
subsystems needed for Army aircraft to operate at Nap-of-the-Earth (OE ales, in a high-threst environment in adves weather, during day/nght
as part of the combined arms teem. Near-term efforts will concentrate on the Futrie Aibore Communications Equipment Technology (FACET)
program and technology demonstration of integrated avionics systems via the Systems Teabed for Avionics Research (STAR), which p a specially
hnstrumented UH-6O Blackhawk. These efforts will lead to engineering development of cockplt instnaents, communication equipment environment
sensors, and navigation systems necessary for NOE combat Emphasis is on hardware which will provide a capability for day/nig adverse weather
aviation operations in a mid- to high-intensity war environment FACET consists of three subsystems: Integrated Communications, Navigation, Identf-
cation, Avionics (ICNIA); Digital Multiplexed Audo System (DMAS); and Voice Interactive Avionics (VIA). These subsystems start advanced deveop
ment in FY 1963, FY 1964, and FY 1985, respectively. ICNIA is an Air Force development program that the Army is adopting for helicopter use.
Another related effort iniMted in this element is the Integrated Lighting System for Army Aircraft (ILSAA). which begins in FY 1963. This will be a one-
yea effort to address the compatibility problem betw night vision goggles and color displays such as dgW maps The outya Program willdevelop cockpit ightlng sandards for future aircraft which wil achieve competalty between all Irun~ lighif panel and the pilot's night viongoggles. This compatibility is a fundamental consideration in developing the capability to fly at night or in adverse weather at NOE aflttdes.

[)
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roamElemvent #43207A TIfe Aicrat Avionics Equ~mn

DOD Mission Area #UI - E111-0 il 1"iad Plide Budget AcbIW #2 - Advaiced Teelseg Development
lelenes (ATD)

C. PU COMPARiSON WITH FY 1INS DESCMPTIVEW ARY: ( in Th~ussidE

Tom

FT im FY M3r FY "84 te Cemuehmnl cost

ROTE
Funds (current requIremnents) 4814 2666 4046 cndm~i Not Apploc*Ie
Funds (as dhwil I FY 198 slwluuon) 2912 4404 am6 CoWNl*ig Not Appicehi

1. MU FY 1962 - $2002 Vhouand incree raprs pofta resloafon of prim yaw nbg aft in fme STAR abrit proga.. These funids
were sessnit lo infthai the scope and solhedule of plmae effort in support of Light1 Heopler (LIX) Oaf

( ~2. MU FY 198 - The decrease of $1936 thousand was due lo a rmpoganig lo, a Com~nefftd Program in a.101w programn element
($1100 fhouaadraiprogrmig to 106mm Qun Enhancemnent ($62 tousm* and $12 thousand was; a share of gooer Congreeelonai reductions
to the RDTEA opprop Ien.

3. MU FY 1964 - $1929 thousan deneent to fund othe high-priot Fprimec IN -ssi Pd cenelaOn of the Air Trafi Conwo Teased
($424 thousand and aM effort In oonkol and dAsplays (1060 touand). whol incluided Sbrdwd Progrmmis Conrol Displa Modules (SPCOM),
Mtiwiclon Prgwmne Keyboud "MPK), and ILAA The rembdg reduction of $44 thousand 1Mue pdmnly Oroni a revison of the wnti-
paled inflation in the proposed Aramy ROTE budget.

0. U)OTHER APPROPRIATION FUNDS ($ In Thousands) Not Apploable.

L.(U RELATED ACTIVITIES Coordination i maintine with DOD and with othe oriaisend agencies tough meetins and cowmmite
Q.9., Acoustical Society of Amnerican Standerds, Comitee on Aaousics and Noise; Air Stanton Coorinan Conmtitte. Workin Pmty 10'.
Advisoy Group for Aerospace Research and Development; and Mary Agenc for Standwdmt Aircraft Instrumtents and Akrew Stato Worldng
Group.) A Merrindu of Agreement (MOA) a"et with the Air Forc for 1CHIA. The MOA is Wbetwee h US Armyl Avionics Reserch and Develop-
mntd Activit (AVRADA) and Air Force Wrigh Aeronmaloa laboratories, wit AVRADA reea nW for pm- ti~pt Ns an active memnbe in the ICNIA

contac mornorhi This program Wefl isrl eto Peogrm lenes #62209A (Airraft Avioncsm Tomio~ end G642M VkcrfAnc)
There is no unnecesary di~ilrct of efotwii the Army or Deperinent of Defense.



UNCLAWSFE

Program Element 63207A Title: Akraft Avioics Equipment

D00 Mission Area: #1 - Eeonic and Phyalcl Budget Acti.ty #2- Advanced Technology Devel"ment
Sclence (AUD)

F. (U) WORK PERFORMED BY: Sperry, Phoenix, AZ; Raycomm, Freehold, NJ; Wtre. Boston, MA; Rockwell International, Cedar Rapids, IA, US
Army Avionics Research and Development Activity, Fort Monmouth, NJ; US Air Force, Wright-Patterson AFB, Ohio.

(. (U) PROJECTS LES THAN 810 MILLION IN FY 194: D97 - Avionics Equipment The two principal thrusts of this project are: advanced
development of Future Airborne C tions Equipment Technology (FACET) and technology demonstration of integrated avionics systems in the
UH-60 Systems Teetbed for Avionics Research (STAR). FACET will provide reduced acquisition and installation costs, increased system flet)dbity,
improved TEMPEST (security) characteristics and graceful degradation in the event of equipment failure. Systems currently scheduled for installation
and teat in the STAR sircraft include the Army Digital Avionics System (ADAS), Night Navigation and Pilotage System (NNAPS), Multifunction COz
NOE Sensor, and the Digital Multiplexed Audio System (DMAS). FACET will solve several deficiencies in fielded airborne radios-i ed communi-
caons security, sustained communications in a dirty battlefield, and reduction of plot wordoad to meet the exacting demands of Air/Land Battle
2000. It will provide 41% reduction in weight, 49% reduc in size, and 65% reduction in ife cycle coal The STAR wi ac as the technology
demonstrator for future aircraft such as LHX, and the small, fight-hNcopter one-man cockpit. FY 1962 - Completed flight testing of Phase 2 Night
Navigation and Piotage System (NNAPS) in the STAR sircmt Det were gathered to develop a flightvakated terrain-aided navigation algorithm for
NNAPS. The nesultant algodthm, which will be developed, is critical to the terranorrelation caplbiity of NNAPS to update Doppler Navigation drif
errors. Phase 2 NNAPS will remain an integral part of STAR until Phase 3 NNAPS becomes available. FY 1963 - Initiate Army efforts in Air Force-
managed ICNIA program. Flight test POD I of the Multifunction CO8 NOE Sensor in STAR aircraft Install the following systems in STAR aircraft Army
Digital Avionics System (ADAS); palletized DMAS and pelletized VISTA. These are 6.2 breadboard systems. FY 1964 - Monitor ICNIA contract

"awarded in FY 1963. Ini fts contract for flyable models of DMAS. Prepare procuremient daft peckage for FY 1985 award of VIA contract (new start in
FY 1965). Perform STAR flight tlets of ADAS, DMAS. and VIA (breadboard models). Install POD 11 Multifunction COa NOE Sensor in STAR. Install and
flight Net Pha 3 NNAPS in STAR airraft

H. (U) PROJECTS OVER $10 MILLION IN FY 1094 Not Applicable.
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FY 19U4 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #SUM TRWi Air Meblty Support

DOD Mission Ar #53 - Enqhiert Techafnol Budget A&dvty #2 - Advuteed Technolog Dovelopmnt
(ATD)

A- MU RESOURCES (PROJECT LIS'flNt ($ in Thousands)

Total
P "Meee FY IM6 FY 1963 FY 1964 PY 19W5 Addutlenl " ,nls
Number ilus Actal Estlmels Estimate, bibafts to Coampusn cost

TOTAL FOR PROGRAM ELEMENT 2787 3641 7162 9122 Continuing Not Applicable
0832 Ground Support Equipmet - 0- - 0- 301 1079 Cont~nuin Not Applicable
D 833 CaMgo-Hnd*n Equipmnent 231 Soo 294 -0- Continuing Not Applicable
0946 Aviation Life Support Eqlulpmsnt 2656 3072 6567 804 Contin*n Not Applicable

IL (U) S8tUP DESCRIPTION OF ELEMENT AND MISSIONM NEED- The US Army must not only develop aviation systems for increased firepowe
and mobilty, but also the support oqA~en necessary to gin madmum ellectiveness from these systems wed their caws This programn develop.
new Aviation Wf Support Equipment (ALSE) to Wriprove efficlency end wxyWakility ol awacrew Insa Nuclear. Biological, Chemical (NBC) environment. It
includes a new NB3C clothing ensemble (ALSSIB) and a new NBC avialor maL it fWher providles for development of a new Inflatable Body and Heed
Restraint System (IBAHRS) for the AH-1/AH64 and develiopment of a new Aviator integrated Hele Systen and new laser-protective devices for
aviators. The program element also provide.; for the Advanced Development oft (1) new cargo-handling equipment to increase the speed and reduce
the manpower reqluired for the loading, movement and off-loading of cargo by helicopter (2) new equipmnent for aeral recovery (3) new uircrsft
subsystem for helicopter external load operations in all-weather, round-the-clock combat scenarios; and (4) new means of helicopter external load in-
flight stablization to permit terrain-foliowing maneuverablity. It additionally provides for the Advanced Developmient of aviation ground support equp-
ment to geln maidmnur utilization of current and future alircraft by (1) enhancing the maintenance and servicing of airraft (2) replacing obsolerte,
unsupportable ground support eqluipmrent by developing new. standardized. muiti-outpUt ground support eqluipmnent Items uweUi on all Army aircraft

moes;ad (3) developing rapi battle damnage repair procedures, tools and concepts to speed the return of sacaft to combat-ready staus
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Program Element: #63200A Title: Air M0I1ty Support )
DOD Mission Area: #53 - Engnering Technology Budget Actvty- #2- Advaned TechnologyDevelopim

(ATD)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
AddEtlono

FY 1OU FY 10U FY 1064 to Compm cost

RDTE
Funds (current requiroments) 2787 3641 7162 ContinuIng Not Applicable
Funds (as shown in FY 1963 submission) 1609 3784 7464 Continuing Not Applicable

The increase of $978 thousand In FY 1982 is the combined result of reducing scope In the Manufacturing Technology and Cgrgo-HantlIng Equipment
Areas and increasing the Aviation Life Support EquIpment Project The decrease of $143 thouland in FY 1963 is a result of Congressional direction i
the FY 1963 Appropriations Act and pro rats application of general Congreselonal reductions to the RDTE.A appropration. The reduction of $202 )
thousand in FY 1984 is the combined result of reducing scope in the Manufacturing Technology, Cergo-Handling Equipment and Ground Support
Equipment Areas and Increasing the Aviation Life Support Equipment Project

D. (U) OTHER APPROPRIATON FUNDS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVME Program Element #62209A (Aeronautical Technolg) and Program Element #64204A (Air Mobt Support Equilp-
ment). Aviation Life Support Equipment (LSE) Is coordInated through the Tri-Sarvios LSE Working Groups and the LSE Management Steering Council. -
Cargo-handling equipment developments are dosly coordinated with the development of airdrop equipment and techniques through thq Joint Techni-
cal Airdrop Group (formerly Joint Technical Coordinating Group for Aidrop) and the annual OSD Apportionmet Review of Aeronautical Technology.
Project personnel maintain close liaison with other military services and industWy and participate in joint working groups to avoid unnecessary duplica-
tion.

F. (U) WORK PERFORMED BY: Human Engineering Laboratories, Aberdeen Proving Ground (APG), MD; Chemical. Systems Laboratories, APG,
MD; Naval Air Development Center, Wanninster, PA; Thlkal Corp, Brigham City, UT: TECHNAR, Inc., Arcadia. CA; Natick Research Laboratories,
Natick, MA; US Air Force at Wright-Patterson AFB, OH; Letterman Army Institute, San Franclco, CA. (Helmet contractor to be named later.) Sikorsky
Aircraft Division, United Technologies Corp., Stratford, CT; Bell Helicopter Tesdron, Ft Worth, TX. The i-house developing organizations for Ground |
Support Equipment is the US Army Aviation Reserch and Development Commard, St Louis. MO.

1.202
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Progm Element *632SSA Tte: A r Molity Support

DOD Mission Area: #53 - Engieerkn Teelnelely Budget Acthty. *2- Advanod Technolog D1eeylopment
(ATD)

a. (U) PROJECTS LESS THAN $10 MLUON in FY 1ft-

1. (U) 032 - Ground Support Equipment (NEW START) This project provides Advanced Dew:,'ent (AD) actions for Helicopter Battle
Damage Repair (HBDR) Concepts and Damaged Airft Recovery Kits. This pIoject was unfunded In FY 1962 and prior years. In the Exploratory
Development effort, the HBDR aircraft electrical repair kit and fluid line repair components were tested and readied for Advanced Development. The
FY 1983 funds were deleted by Congressional action in the FY 1963 Authorization Act The FY 1984 prograM Will Initiate AD of the electrical and fluid
line HBDR kit. The FY 1985 program will result in completion of HBDR kits, DT/OT I testing, and initiation of additional aircraft subsystem repair kit
design and fabrication. Also, the design and fabrication of the advanced material alircrft recovery kit components will be initiated.

2. (U) 0633 - Cargo-HanWng Equlpet This project provides; AD action for the Advanced Materials External Cargo Sling Systems
(AMCSS), the Low-Visibility Load Acquisition System (LOVLAS), and the flight testing of the tandem two-hook beam (TrHB) on the UH-60A helicopter.
FY 1982 accomplishments include contracting for flight test support for the in-house testing of the TTHB and award of contract for the pt zation
and design of the LOVLAS system and components. The FY 1963 program will provide for continuation of the TTHB and LOVLAS efforts and iitiation
of the design and fabrication of the AMCSS Advanced Development hardware. The FY 1964 program will provide for the fabrication, completion, and
test of the AMCSS and LOVLAS hardware.

3. (U) 645 - Aviation Le Suppert Equipm This pOe provides AD actions for the Inflatable Body and Head Restraint Systems

(IBAHRS), Airorew Integrated Helmet System OIS). Alrw Life Support System Integrated Battlefleld (ALSSIB), CB protective mask, Hot Air Decon
tamination System and Laser Protective Equipment. FY 1982 accomplIahments Include Initiation of Advanced Development for the IHS, joint develop-
ment of nuclear and laser protective devices with the US Air Force and a new CS aviator protective mask. The FY 1983 program includes initiation of

Avanced Development for the ALSSIB and aircrew Isser protective devices, completion of the IBAHRS DT/OT I and continuation of Nuclear, Biologi-
cal, and Chemical (NBC) effort for the CS Mask. The IHS wil begin D '/OT I. IBAHRS is planned to move into Engineering Development In FY 1964.
The FY 1964 program continues for these projects and Initiates DT/OT I of the IHS and the CB Protective Mask. It Initiates Advanced Development of
the Airborne Remote Chemical Detection System. The FY 1985 program continues Advanced Development of these projects

H. (U) PROJECTS OVER $10 MILION IN Y 1S: Not Applicable.
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UNCLASSIFIED

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63211A Title: Rotary Ving Conros Rotors, aid Strucues1

O Mission Are&- #r53 - En iee Technology Budget Activly #2 - Advamioed Tedologl Devsllemnt
(ATD)

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Proiect FY 1962 FY 1983 FY 1964 toY 1965 AddItional Estimated
Nunbr TWe Actu Estimate Estimate Estimate to Conm Cost

TOTAL FOR PROGRAM ELEMENT 28438 32615 34649 41412 Continuing Not Applicable
DB41 Advanced Structures 18992 21336 18861 18402 Continuing Not Applicable
D313 Research Aircraft Systems 2285 1243 2124 4094 Continuing Not Applicable
D314 Advanced Rotor Systems 495 692 4914 10783 Continuing Not Applicable
0315 Advanced Flight Controls 6666 9344 8750 8133 Continuing Not Applicable

3. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. The Army needs to field future aviation systems that are less expensive, small- )
er. faster, and simultaneously more sustained, reliable, maintainable, safer, and survivable. In Central Europe, the Middle East. or any other scenario,
the modem helicopter will face an awesome array of air defense threat systems to include optically and radar-guided 23mm, 30mm. and 57mm
weapons; SA-6, 7, and 9, infrared and radar-guided missiles; and potential nuclear/blologjcal/chemical and Wer threats directed and delivered both
from the ground and air vehicles. As a resut, the helicopter must possess improved mobility, sglt flirpower, and Inherent features providing durablity
and susteinability for extended periods of combat at an affordable cost. Army helicopters must be durable, damage resistant, easy to repair and
maintain, and possess the highest level of availability possible. The application of composite materials to primary helicopter stuctures and advanced
design techniques, fiber-optic technology to flight controls. and advanced rotor technology to exwsn and proposed rotor systems is the key to
proving reliable, survivable Army aviation assets essential to the future Integaed baMttei. These Advanced Technology Development programs
represent investments in technology development in order to maxinize Army aviaton's.future availability and capability to perform its combat mission.
This program element provki for the advanced development and demonstration of fu-scale aircraft componert and subsystems. As such, the work
supported by this program element directly addresses thew critical needs essential to future operational effectiveness through fl-sale flight testing
and demonstration of advanced state-of-art components and subsystems. Current emphasis is placed on advanced compoeat rotry-wing struc-
turs for lower weight. lower costs, longer life, and improved survivablity; on advanced rotors for Improved performance and bellically tolerant
materials at lower cost and reduced maintenance requirements; and on advanced flight controls for reduced weight and cot improved survivability,
and reduced pilot workload and Initial traiing requrents. Support costs for maintaining the experimetal research and test aircraft used in the -
above programs are carried under a separate proect line (0313) as shown above The efforts to be accomplished under this program element will be )
a significant par of the technology base for the nox-generation helicopters of the early-to-mid-1990s. Selected nea-term advances will be applied to
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( Program Elemet #611A Tist Re~y Wing Centrols, Rotors a&d Uruewes

DOD 1i1sin Area #3 - E.-ghueIrlng Teelnesg Budget AcWvlt #2 - Admancd Technology Development
(AID)

aircaf such as tie UI440 Black Hawk and AH-64 Apache a block modIficatIons. Thes program funds bxtecl thrusts that e absokltly eaentla'
it A"my aiations 10 to fetvel contibute to the a-land WWII~ Of the ISM to 2000 as it does to the current Army aolhe We Jean

C. MU cOwARISON WITH Py 196 DESCRIPTIV quwAARy: (5 in Thousands)

Addlllonl EswTotl

F? 1962 FY 196 FY 196I to Cenleaen codt

RDTE
Funds (current requirements) 2643 32615 34640 Conthiihi Not Applicabile
Funds (as shown i F? i96 eubmlelor) 28436 30 45459 Contiuin Not Applicable

TheFY 1983 decrease is "h "W *Irprogroeng action to hger pkmtc Arm computineg reuiements. The FY 1964 decrease I relcts

D- MU OTHER APPROPRIATIO PUNOS (S In Thoueands) Not AppldcAbL

EL MU RELATED ACTIVITE& The techoIM0* being developed and denatated, i this programn element are closely coordinated aNd relate to
work being conducted by the Navy. Air Force, Natonal Aeronauil o Spae Adorrftssm (NASA). and other Army agencies such an the Army
Materiafls and Mechanics Research Cente O(ARG) Duplcton Of ef~r is avoided through Coordination with thon agencies on a continuing besle
and through joint progrm reviews, muchange of Infotion and reports, the Technical Coopeation Progrm. NASA Research and Technology Corn-
Mttee. North Aftfsti Treatly Orgaibstion (NATO) SlooidufatiOn Agreweent and the NATO Advleoy Group on Aeroepace Resech and Develop
ment (AGAAO). as wel n dkawkn upon the tehnl uerileeN of lcee agencies in the defit and pursuit of these Froglr ue Eflort under te
program element e related to actIte under Program Element #62200A Aonw#Mtca Technology) end Program Element #83220A (Advwad
Ratorcraft: Technology kntgratinARTI In Ivestigating mlselon systems Integrato and maaieverabllty. The Tilt Rotor Research Aicraft program
(XV-15) Is *ointl fuded by the Army, Nvy and the Natlional Aeronauical and Space Adnristration (NASA; and the rotor resah program utilizing( the Rotor System Research Aircraft POWRA, ard the Itgrated Technolog Rotor/Fight Resech Rotor (ITR/FRR) through a Memorandumn of
UnderstendIg hod their origin withdn effrt performed i Program Elemnent #89209 (Aernautcal Technoogy). Based on the extensive coordination

sttdabove, ther is no unnseeesay dfubston of efotwithin the Army or the Deartment of Dellsnee.



Prograrn Element #6311=11A TRWle Rotary Wing Cofhels, Rome.S amd Strudtues

DOD Mission Area #163 - En~"ea~n Teologyf B3udget Aotvty #2 - Advuroad Technolog Develepnat
(ATD)

F. (U) WORK PERFORMED BY- The top liv contractors performing this work are. Sell Helicopter Textron, Fort Worth TX; Boeing Vertol Conpa-
ny. Phiadelpia PA. Hughes Helicopters. Culver CitY, CA, Kamani Aerospeae Corporatn Bloomfield. CT; and Sikorsky Aircraft, Stratford CT. with an
anticipated contract dollar value for FY 1964 in excess of $25 million. This work is performed by the Research and Technology Laboratorie of the US
Army Aviation Research and Development Command located at Moffett Fisld, CA, Fort Eusis, VA. and Hampton, VA. Work in reild acities is also
performed by the National Aeronautics and Space Administration (NASA), Ames Research Center, Moffett Field, CA, and Langley Research Center,
Hampton, VA.

06 (U) PROJECTS LESS THAN $10 MILLION IN FY 19"-.

1. (UJ) D313 - Research Afreraft Systeens The purpose of this project is to provide Army support for flight research aircraft involved irn
research programs condlucted under ft Army/National Aernat anid Space Administration (NASA) Joint Agreement The extent of Army operation-
al support of flight research aircraft is determined by Army research program requirements and agreement signed by the Assistant Secretary of the
Army for Research, Development and Acqusition. Combined Army/NASA FY 1962 and FY 1963 funds provided sufficient capability to continue i)
development of the Rotor System Research Aircraft (RSRA), conduct development arid operational suitabilifty tesin on the XV-15 Tilt Rotor Re-
search Aircraft (TRRA), and supported selected Aeromechaics basic research anid exploratory development programe. The FY 1964 program will
involve continued operational support of flight research aircraft and the RSRA aircraft will be used to initiate the S-61 rotor system baseline research
experimnt. The operational support of research aircraft including the RSRA, AH.1S, YO-3A, CH-47, and SH-3 is essential for the continuation of joint
research and development programs conducted under the Army/NASA Agreemenit

2. (U.1) D314 - Advanced Rotor S) tems The purpose of this projec Is to design, fabiricates, and teat advanced rotor systems to demnon-
strate the maximum potential performance and cost reduction techique available from the Integrationa of aerodynamic anid structural improvements
ready for use from Govermeant research and exploratory development programs and industry independent Reseerch anid Development (IRAD) pro-
grams. The Project is needed to overcome such Aviationi Mission Area Analysis (AMAA) 1s11cisncls1 as Inadequate helicopter payload capability, In
4000-foot, 95-degree conditions; inadeuat helicopter range ospablut for battisfield reeupply Inadequate maneuver agifly/power in scout helicopter
mnissions and Inadequate rotor system reliabiliy and mntably.A few of the benefit to be demonstrated as a result of this project effort include a
25-percent improvement in Hover Out of Ground Eflact (HOG1E) altitude (approximately 1000 feet; a 61paroent increase in ranige through Improved
aerodynamioe, an 16l-percent Incas in productivity (Ton Mlia Payload) over the basic UH-81 Black Hawk mion and a potential 60-perart
reduction In integral parts over exlstin articulated roltr. Another signilicent eutgruit will be the OkW*Vaton of bearig arid ttin in the blade
retention systemn to Improve reliablit, maintainablity, anid availabilty. The FY 1962 acomplihmafts cnsIsted of the Concept Definito Phase of the
Int"W te Technolog Rotor/Flight Research Rotor (IT/FRR) Programn, Where fi1ve contrator scaminaed various rotor hlub conicepts, geometric)
coinstraints, component sizing control system layouts anid approximate aeae leveis to Identify structural configurations on which to base a preliminar
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( Program Eemn *111211A TMO: Retery Wng Cotros, Rotommd Soriotues
DOD Mission Are: #52 - Ea oesr Toeeelgy Budgot c, t, #2-Advanced TedMoW neMopmt

(ArO)

design. These efforts were completed in third quarter FY 1962. A Request for Proposal (RFP) was issued in third quater FY 1982 for he Preiina*r
Design Phase. The actual Preliinary Design Phase of the ITR/FRR wll be Initiated in the third quarter of FY 1963. This phase l include the
preliminary design of the ITR/FRR rotor system clracterized for various aircraft Interfaces. In the finit quarter FY 1984, a wind tunnel test of the ITR/
FRR will be conducted to verify aeromechanlcal stbllity. Preliminary Design of the ITR/FRR will be completed in the third quarter FY 1984. At this
time, one or possibly two contractors wll be complitively selected to conduct detal dresgnf, fabrcatio and flight ts of the rotor systems.

3. (U) 315 - Advanced Flight Cntrels The ob0ctive of this program is to advance flight control technology for Army eircraft through
development, verification, and va lda on of improved flight conl concepts. This program Is necessary to provide improved lity. survivability.
reliability, maintainability, and a better crew-aircraft (manmacline) Interface for rrtorcraft systems. The program includes the integration of flight control
system logic mechanization, displays, and sensors into the aircraft system The basic approach uses a digital avionics and fiber optic data connector.
The principl goal of the program is to permit pilots to perform demanding nap-of-the-ea, adverse weather, and night operationa misx without
mission degradation due to excessive plot workloads and sow the pilots to concentrate on tactical misson needs. Emphasis will be on system that
can be rtrofitted to edting aircraft as product improvements and on supporting near-term development programs. Critical test missions include
tactical light profile. for nap-of the4erth/lowevel terrain flying during adverse weather and hostile battlefield conditions for both day and night
operations. The purpose of this program's maW project, the Advanced Digital Optical Control System (ADOCS), is to advance flight control technology
to provide a b nflsld-oompatlble flight control system for engineering dsslop The Advanced Digital Optical Control System (ADOCS) program
is necmmy to provide for survivability of the con system in the natural and manmade electromagnetic (EMI/EMP) environment of the future
battlefield. The program will also provide improved capability, relim.blty. maintainablity, and reduced ballistic vulnerability. Mission-taillored handling
qualities and control laws combined with imp crew-aircraft (man-machine) interfaces will significantly improve rotorcraft mission performance. The
FY 1962 accomplishments incue the following: The technical work of the six electrically pasive digital optical transducer programs and two optical
servovelvo programs with final report were compltd. The Phase I sirmijatons for the Advaced Coono /" ight Con" system
contract were Fompleted, and en Wxkiry bing provided arly technology transfusion. An optical- .tdic servovalve contract was awarded to elimi-
nate to need for electrical powe at the conrol actuator. The contact to assmble ifs new techinlogy Into a redundant optical cont system for
flight omonstraionwas wded In November 1.1 to th Boeing Vr Comp ny. The ADOCS Fight Demonstrator Program Prlimlnaiy Design was
essernlilly completed in FY 1962 and the Preliminay Design Review was comple in October 1962. In FY 1963 the Flight Demonstrator doW
design wi be completed hmware Ihdlo iilis, nd hnoi twid g aPomplied Phlse ii of the Advanced Cockpit ControiAutometic Flight
Control System smulon wi be Pompletd in fe Nren qumer FY 1M *cr Mnput to the Right Demonstrator program and whe technology
transfusion etfing to Wusy acompl Ie'. In FY 1964 fe FWg* Dsimonsbror hord e a rweli be ompleted; helicopter modificaion ardi
system installation will be completed; and ground laling wll be itie
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Program Element #S,11A Title: Rotary Wng Control Rotrs, ad Structure )
DODMission Area: #f3-EngnerkgTehnoog Budget Act . #2- Advaeos Tednl Developimen

(ATD)

H. (U) PROJECTS OVER $10 MILLION IN FY 194

1. (U) Pro~llc D841 - Advanoed Struchrs

a. (U) Prosc Deecripteon The objective of this project Is to demonstrate and establish advaioed structure technok for Army helicop-
tem. The Advanced Structures Technology resulting from this program will be applicable to current aircraft (UH-60 Black Hawk and AH-64 Apache) as
preplanned product improvements (P3I) as well as future Army aircraft systems such as the Joint Vertical f Aircraft (JVX) and the Lght Helicopter
Series (LHX) and, ultimately, will benefit other DOD services, agencies, ad the US helicopter and aircraft ndusty as well. This program is designed to
demonstrate that composile materials technology can be applied to primary rotocraft structures to gain sgniftan system improvements Icluin:
increased ballistic damage tolerance, potentially reduced radar cross-section (RCS), improved casworfte, reduced maintenance, inproved relta-
billy, easier repair of battle damage, improved survivability while operating In a combat envronment, and less energy consumption. it will also provide
a significant (20-30 percent) weight and cost reduction. Composite materials require less energy for fabrication than metals with a significant potential
for further reduction through lower temperature, quick curing resin systems, and single-slage curing-resulting In reduced dofmva for epensve metals
in critically short supply and reduced life cycle costs. The now-term goals for lia program are a demonstration of a 20-porcent reduction in rfrwm
cost and a 24-percent reduction In airframe weight when compared with a baseline metal airframe. A very high potential exists for extendig this
-savings to a 25-30-percent airframe cost reduction and a 30-35 percent airframe reduction for future helicopter systems.

b. (U) Mor nern AF Fmip- ' - and Future Efforts

(1) (U) FY 192N Arnplleh'as-ts The competitive Phase i, Detailed Dein and Design Suppor* Test of the Advanced Composite
Airrame Program. (ACAP) awarded to Sikorsky Aircraft and Bell Helicopter Textron was successfully comple on cost and schedule achiev the
establishing technological goa by bot contractors. Through extenive use of computer-aded design and manuftxn (CAD/CAM). the ftWed
design was comp letd in record lime with less Oh half the man-hours normally required. The marufacturing plan for proceeding Into Phas i
ftbrication has been completed. Structural, ballistic. and crash test of d thcrtical components such se rof structures, belly structure, lending gear,
structural pne s, m joints and attachments w e successfully compld. Ughtnlng M anid iWr asewnsee Lts also mxo td producing
the desired'resuls The Critical Deen Revims (COR) and Inow Rivie PR) were ucKcesuy compis l an che o leai to the exer-
cse of the Phase II oplion, Dign Update, FPdvodn Struurl Tests aid Ground and Fligh Test, with bo# ontractors In Septmb 1962. Both
Skosky Akcmft and Bell Helicopter textron will continue the Phase 11 oft
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UNC.ASWIED

Prograri EWmnt $6311A Title Rary winControl o, mid IuSar

DOO Mlaamon Arew *553 - En nrn" TedmeleWy Budget ACvW * - AwiU Tedmeleg eveDm pent
(ATD)

(2) (U) FY 193 Progrma Durng FY 1963, the dailed daslwgnwll be up requsid based on the reosts of te desi a
tat conducted in Pha 1. Fequired tooting for fbt*ng th Advmmd Cornpostf Airfrm Program (ACAP) wit b bult and the tool proon and
istic-shake lmt airfrme we be fbrcte Structura tart, icluding stet and si"m tests. wil amo be iMated.

(3) (U) FYT 194 Planned Prom ad lo for adget Tw Requet ft ltical stc and shake test of the akmconolteoadrrame
v l be anompled in FY 1964. Feticlo of the flight test arfrme wi aiso be cole . Baistic, dectromegneatic and drop tet of a compet
ACAP airframe wi be ;ppa for flight mnd ften hours of ground tt of the flight vehicle wil be onducted. A 50-how flight test pror il be -

1lae in ourmth quwa of FY 1964.

(4) (U) Prop'rm to Cmip Both contractors will complift the required 50 engineri--ho-ur I progam. Analysis of at
date wi be conducted to veNy achevemen of the I I Ihe goals or weight coKat a NOun beihic dmage Itolerace lnd reduce rada
croae-ecion. The Advancd Compoila Airfrme (ACAP) Progapm wi be compltafd in the econd quarter of FY 1956. Based on the expeience
gained in the ACAP. the advanced compoa ee structure technolWod vs be utiud to I NIe an Advanced Compeoe PA" Hub programn In FY 1965.
This planned thre-yea propgra WI be to dwialop and dem e compoest rotor hb technoloM for IWniementslion kio fte Anms irnt and
new airft systems. The goals for t program we also e t to be 25-peet wg savng and 25-pmt quistn cost savings This l a
contimu ng Pogram.

c. (U) aem eatenee:

Matw Ulaelnse Iestene De Shewn in FY 1963 abunleeon

Proln*ay Design C opleIn 10 FY IN0 30 FY 1960
Phase I Award 2 FY 1961 20 FY 1961
Phase I Conpletion 40 FY 1962 40 FY 1962
PhasI Iita 4Q FY 1962 10 FY 1983
ACAP ProgrWm Completion 20 FY 1985 30 FY 1965

Becaus of on hlghly maccssful Phon I effort by both coninactors completing on cost ind schodule and the fac that th Phae II apto could be
mecied as originally negotiad witlut chang to scop*e of work and fningf the Phase 11 options ware exrci n frth qu F 1962 rather
wn first quarter FY 1983. whid should Ml to ogrmwn conpleton one quate siler.
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FY 1904 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element. #SM21A Tile- Synthetic Flit SimdatersI

DO Mission Aer #102- Envwlre nal mid Lle Budget Act #2- Admeed Tednole
Solnm (AT) Demonstratin

A. (U) RESOURCES (ROJECT St) (S In Thousands)

Total
Project FY 192 IFY 19N3 FY 1984 FY 195 Addhtiom Estimated
Number Tite Actual Estmt Est-Imate Estimate to Compleioin cost

TOTAL FOR PROGRAM ELEMENT 5980 3522 13986 11274 Contirung Not Applicable
DB34 Rotor System Integration Simulator (RSIS) 2616 3311 5216 3319 Continuing Not Applicable
DB39 Flight Simulator Components 3364 211 8770 7955 Continuing Not Applicable

I. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. The Army, te other Services, and other Federal Agencies (e.g., the National
Aeronautics and Space Administration, Federal Aviation Administration, and the National Transportation St Bo"8 need an engineering simulator
to reduce development cost of rotorcraft systems. This wi be accomplished by examig advanced technology systems and components, and
examinig systems and man-machme interfaces early in the development cycle, in the Engineering Simulator, before hardware development. in addi-
tion, a systems and component simulation capability is needed which will permit analysis of aircraft accident cases for use in accident-preventio-s
programs and for testing proposed aircraft improvements for fielding aircraft before they are applied to the aviation fleet. The Army, as the la
Service for helicopter research and development is participating in a joint program with the National Aeronautics and Space Administration (NASA) in
developing a highly versatile, high-fidelity, ground-based, rotorcraft simulator to support ongoing and future helicopter development efforts. The investi- V
gation of conceptual designs to include prelIminary and detailed design trade-offs, ilsion capabilities, support of flight test planning, and man-
machine/workload evaluations is an essential and analytical tool for Army Aviation development. This simulation capability will provide the first real
opportunity to accommodate nap-of-the-earth experiments through simulation. Project D34 meets the Amy's aid the US Government's need for an
Engineering Simulator that supports past, current, and future helicopter development Projec-t 0839: Provides the Army a means to meet the need to
improve pilot training, Improve safety, and reduce operating cost. To meet these goals, the use of flight simulators is being inceased. The problem is,
however, that current visual technology used in simulation, does not provide Army pilots the visual cues necessary for them to operate their aircraft
and engage targets, ins napof-the-earth (NOE) environment. This visual deveokpment effort will provide the Army the simulated visual capability for
training in infrared sysemns, various targe acquisition systems, day. night, In simulated NOE, in adverse wether. and, moreover, all done saoei and at
a greatly reduced cost in flight simulators. Both prole in thi progim , e part of the Arny's Technology Thrust Ito sole man-machine interface.
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UWCLSM ED

( Programn Elemnent *53216A Tite: Spnthet c Flight Sknedatr

D00 Mission Area- *152 - E Na a--m W d Lim 'Budge Activity-. #2 - Advanced Tecluneleg
Scien1es (AID) Danonetrmlleon

C. MU COMPARION WITH PY 1983 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Adduienal Estimated

PT 132 PY IM6 IFT 1964 to Ceenplstln cost

RDTE
Funds (current requiremnents) 596 3522 13966 Continiuing Not Applicable
Funds (as shown in FY 1963 submnssion) 5960 3522 8278 Continuing Not Applicable

FY 1964: The Army requires the Research Simnulator (0934) to be reedy In mid-1965 versus planned delivery in late 1966. $1.1 milion was added to
mneet contract requirement for the eaulier delvery. The Affmy accelerated the developmient of the AM-64 Combat Mission Simlator. The concomitant
visual systemn developmn (0839) for that simulator requires the Armny to advance the visual development by $5.1 million only in FY 1964.

M. MU OTHER APPROPRIATIOIN FUNDS: ($ In Thousands) Not Applicable

L (M RELATED ACTIVITIES: Program Elemnent 64217, Syntet Flight Training System and 62209A, Aeronautical Technology. The Army rotor-
craft simulator utze thes National Aeronautics and Space Admnistration Vertical Motion Simnulator at the NASA Armes Research Center as the basic
motion platom. Dulication of effort is avoided by close coordination with the other Services on a continuing basis through joint program reviws.
exchange of technical dat a reot. The Technica Cooperation Program (TTCP). NASA research and technology committees, and the North
Atiantic Treaty Organiztio (NATO) Advisory Grou on Aerospace Research and Developmient (AGARD).

P. (U) WORK PERFORMED BY: 0934 is managed at the Aeromechanics Laboratory (NASA-Arm), Moffett FIel, CA, by the Research Technology
Laboratory of the US Armny Aviation Research and Deveopment Command. 0639 is mnanaged by the Profect Manager. Training Devices, Orlando, Fl,
who Is collocated with the Nava Equipmnt Training Center.

CL (U) PROJECTS LESS THAN $10 MILUAON IW FY 1906-

1. MU 0624 - Re~w et1 Sy1e bitg 111ef Umufter POWS) Numnerous studies, Including those by the Army Scientiflic Advisory Panel
( (SAP) an ed hoc worldn group on researc %fadt requsesmente for napefl-theath OM) day/night visual flight studies, recommenmded that the

Armny, as the lead Service for helicopter resach and development, place increased emphaesis on research and deveopment in helcopter flying
qualities using ground-based simuaion LUsa of ground-boWe sirmulation ftqe in hefflcopte development will permit more detailed evaluation of
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UNCLAIED.

Program Element: *63216A Title: Synthet Figh Simulaftor.

DOD Mission Area: #552 -Envlrmenmtl andMLI f Budget Activty. 02- Advminced TeoIlog
Scoeness (ATD) Oenwrestratlen

engineering concepts before a commitment to aircraft hardware, will compress development time, and wil reduce cost. Under a Joint Arny - NASA
agreement. the RSIS expands the capabilities of the NASA Vertical Motion Simulator. This agreement will minimize costs of a high-fidelity simulator,
and obtain increased technical expertise in the development of this Aeronautical Engineering Research Facility. In FY 1982. the Army signed a
contract with American Ariknes for the development of the Advanced Cab (Notional Aviation Cockpit) and Visual System (Out-the-Window Computer
Generated Display) for the RSIS. Also, the Motion Generator System Development was completed. This highly advanced motion system will enable
this research simulator to duplicate the movement of an actual aircraft. Contract development for the advance cab and visual system was initiated,
and initial Integration of the motion genemtor system began. FY 1983: Initial integration of advance cab and visual system to motion base, rotor
system motion generator completed and delivered. FY 1984: Engineering of advance cab and visual system completed and delivered. Begin full
system simulation checkout and verification of accuracy of simulation facility.

2. (U) DU3 - Filght imulato Component This project provides for the development and demonstration of advance flight simulation tech-
niques and compononts for incorporation into the design of future simulators, and for Improving training capablities of current simulators. Full consid-
eratlon is given to the accomplishment of the program through cooperative development with Navy and Air Force laboratories. This effort is directed to
the deveopmert of visual simulation components designed to provide full mission training capablity for nap-of-the-earth (N ) flight navigation,
-gunnery, and survivablity in a combat environment. The current program includes preliminary design studies and brasaboard demonstration for the
development of wide-angle, hgh-resolution, high-pictoraldetail visual simulation techdque that provide large frontal and downward angle viewing for
NOE flight, and integrate multiple viewpoint seneor displays which are vitally needed for simulating weapon systems tactical missions and crew
integration training. Technology includes computer-generated knage (CGI) edge management techniques for full mission simulation. In FY 1962, the
Army entered contracts with General Electric, Honeywell Inc., ard Singer Link, for each to develop and demonstrate Its respective CGI System. Also,
fh-brication of an Interim odem Titus Light Valve Proector was initiated for use in phase II, of the Two-Phas Visual System Component Development
Program (VSCDP), FY 1963, complete Phae I of the VSCDP and initiate phase II, leading to a visual system for the AH-64 combat mission simulator.
FY 19S4 effort will contime phae 11 of VSCOP with critical deign review and coordination of productiOn engineering planning, and Integrated
logistical support for the developed visual system Into the AH-64 Combat Mission Simulor. Visual technology developed in ti program will be
aplied to all Air end Ground Bae Simulaors to impove taiig and reduce training and acquisition cot. I)

. (U) POJCTh OVER $10 ILLION WU FY 114. Not Applicable
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

(Program Element *USIMA Title. Al.*e Equipment ad Techr*niq
COOD ission Are&- #663 - F @Ieht Tedinelogy Budget Activty #2 - Advaniced Technoog Developmen

(ATD)

A- MU RESOURCE (PROJCT LSNG): (S In Thousands)

Total
Pre IFT 1962 IFY 1963 IFY 1964 IFT 1965 Aditionl Esietlled
Number Twoe Actual Eatimeli lEsile Estimate to Comepletion cost

TOTAL FOR PROGRAM ELEMENT 2058 1684 2031 5004 Continuiing Not Applicable
D242 Airdrop Technlog Demonstration .0- - 0- 1148 2160 Continuing Not Applicabl
D08 Akdrop Equipment and Techntque 2058 1664 863 2844 Continuing Not Applicable

L. (U) @IMF DESCRIPTION OF ELEMENT AND IIMION MEED- This progam supports technology demonstration and advanced development of
sirdrop equipment and techniques to reduce airdrop aircraft vulnerability to enemy air defnse- to irnprove operatial capability to conduct airborne
aeault including Rapid Deployment operations, and to providle an imnproved airdrop resupply capability for both Airborne and conentional foce Of(all Services. Advancemnent of personnel and cargo parachutes. alrdrop contalners, and other aerial delivery equiment is included Both the High
Technology Light Divsion and Air-Land Battle 2000 concepts rely heavily on the use of airdrop for resupply of units deep withi the terory of the
enenly. Thus, this program element provides a vital link between research and engineering of airdrop equipment and techniques. Specifi deficiencies
addressed wre deficts in strategic airlift insufficient airdrop s"Wvablity. Inaccurate delivery of airdro force and material, and inability to airdrop large
weapons and combat suppor systems. Effort we focused on new airdrop equipment and techique which are tranfrred from Program Element
*62210A (Akrop Techniology) for demonstration of technical, operational, and economic foastulty prior to "ia development and fielding as airdrop

NOTE. In previous years' submnissions, ti program consisted of a single project (#D20S) tiWe Airdrop Equipment and Techniques. The addition of
Project #0242 and the tie changes wi enhance overall programn managemnent
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Program Element 6321U1A Title: Airdrop Equipnmt and T'elmlque

DOD Mission Area: #553 - Englmmng Tec logy Budget Ac*4r #2- Advancd Tenolo y eVOelopmn
(ATo)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total

FY 116 FY 1983 FY 1964 to Completion cost

ROTE
Funds (current requirements) 2058 1684 2031 Contiung Not Applicable
Funds (as shown in FY 1963 submission) 2096 le88 2084 Continuing Not Applicable

Reduction of $637 thousand in the FY 1962 funding level is the result of reprograming of hnds to higher priority Army requirements. The tuing
decrease of $4 thousand In FY 1963 resulted from pro rata application of general Congressional reduction to the RDTEA appropriation. The FY 1964
reduction of $53 thousand resulted primarily from a revision of the anticipated Inflation In the proposed Army RDTE budget.

0. (U) OTHER APPROPRIATION FUNDS: (1 In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Program Elements #62210A (Airdrop Technology) and #64218A (Airdrop Equipment Development); Joint Technical
Airdrop Group that coordinate. Army program elements with other Services' program elements to assure that there is no unnecessary duplication of
efforl within DOD; Joint Air Movements Board; North Atlantic Treaty Organization (NATO), Air Transport Working Party; Air Standardization Coordinat-
ing Committee, Working Party 44; Mutual Wk eons Data Exchange Agreements with France, Germany, and Korea; United States/Germany Non-Major
Items meetings.

F. (U) WORK PERFORMED BY: Foster-Miller Inc., Waltham. MA, AAI Corp., Baltimore, MD Sandia National Laboratories, Albuquerque, NM; Elec-
tronics Warfare Laboratory, Fort Monmouth, NJ; US Army Yuma Proving Ground. AZ; US Army Natick Research and Development Laboratories,
Natick, MA.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1914:

1. (U) D242 - Airdrop Technlog Demoritratim Ths project provides for the Jeaign and modeiK of components, subsystems, and
technological demonstrators that have a potential application to a varuet, of similar airdrop equipment and techniques. There are two tasks thatcomprise this project in the near term: Drop Zone Assembly Aids System (electro-magnetic) to pwnmt rapid location and Identification of aio d
materiel and rapid assmbly of nbore units and Ultra-igh Level Container Airdrop System to provide the capability to airdrop supplies from an

UNCLMMR
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UNCLASSRFED

Program Element #931Uk Title: Ardrop Equipmet and TcnnklUes

DOD Mussieri Ares: *553 - Eaiglneuln Technlog Budget Activt *2 - Advianced Technology Development
(AID)

altitude of 7600 meters with an accuracy of 200 meters. FY 1982 accomplishments (included in project 0266 prvousy): Conducted engineering
design tests of the Ultra-High Level Container Airdrop System, and awarded a contract for the final dewgn of the container shell. Continued feasibility
demonstration and advancement at Electronic Warfare Laboratories of the Drop Zone Assembly Aids for all-weather use and awarded a contract for
the developmant of alternate Heading/Dstance and Very Low Frequency concepts. FY 1983 program included in project D266. FY 1984 program:
Fabricate prototype corponenta of the Ultra-High Level Container Airdrop System, conduct flight tests to demonstrate aerodynamic and structual
adequacy and transfer to advanced development. Complete the design of Drop Zone Assembly Aids system for all-weather conditions, fabricate
prototype models quantities, and initiate Level I testing. This is a continuing program.

2. (U) 0266 - Arp E"i t and Techniques: This project provides for the advanced development of airdrop material and systems.
There are five tasks scheduled under this prec in the period FY 1983-1984. Not all of these, will be ongoing concurrently. The tasks are: (1) Drop
Zone Assembly Aids Systems (Visual) to permit rapid assembly of airorne units; (2) Ardrop Controlled Exit System to solve the problem of excessive
drop-zone dispersion for heavy-drop, platform loads; (3) Bundle Airdrop System (C-141) to permit the airdrop of supplies and personnel from an
aircraft during a single pass over the drop zone; (4) Heavy Drop Rigging System to enhance rigging and de of platform loads; and (5) High-
Speed Airdrop Container, which will permit the delivery of up to 500 pounds of supplies from high-speed fighter aircraft flying at airspeeds up to mach
0.99 and at altitudes as low as 200 feet. FY 1962 accomplishment: Awarded a contract for the development of a Bundle Airdrop System for the C-
141. Completed advanced development of the Staged Personnel Parachute with Accompanying Bundles and transferred to Engineenng Development.
Succesfuily completed Level I development tests of the Airdrop Controlled Exit System. Completed the Concept Evaluawr Program tests of the
commercially obtained Drop Zone Assembly Aids System for use in visual weather conditions and conducted an In-Process Review. FY 1983 program:
Conduct Investigation of recovery systems and demonstration teafing of container for Ultra-High Level Containr Airdrop System. Complete develop-
mental cficaion, purchase demonstrator models of e-ctragnetic hardware, and prepare for Deveiopment/Operaiona It Tests of the Drop
Zone Assembly Aids System. Continue development of the Drop Zone Assembly Aids System for visual and cear conditions to Include completion of

advanced development of materials for personnel assembly. Conduct Operational Test I of Airdrop Controlled Exit System. Monitor contract for
development of hardware for Bundle Airdrop System (C-141). FY 1984 program: Complete Advanced Development and transfer to Engineering Devel-
opment. Drop Zone Assembly Aids System (visual) and Airdrop Controlled Exit System. Conduct Level I development and operational tests of Bundle
Airdrop System for C-141 aircraft and tansfer to Engineering Development Initiate development of Heavy Drop Rigging System. Continue design
analysis and prepare for design tests of the HIgh-Sp ed Airdrop System. This is a continuing program.

. (U) PROJCTS OVER $10 MILUON IN PY 194: Not Applicable
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UNCLASSIFIED

FY 1984 RDTE CONGREQSIONAL DESCRIPTIVE SUMMARY

Program Element: *imM Tie: Advanced Rotoreratt Tisch~b Integr (ARTI)

DOD Mission Area: *553 - Engwel" Technoloy Budget Actit #2- Advanced TechniMo Develommet
(ATD) (ATD)

A. (U) RESOURCES (PROJECT LUS GOY (S In Thousands)
Total

Project FY 1M2 FY 1963 FY 1964 FY 1985 Addltenl Eimated
Number Tite Actual Estdimat Estimate Esdinate to Completlon Cost

TOTAL FOR PROGRAM ELEMENT -0- - 0- 2027 13413 26583 42023
D325 Advanced Rotorcraft Technology Integra-

tion (ARTI) .0- -0- 2027 13413 26583 42023

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This advanced development effort is required to demonstrate the integrated/
automated cockpit and crewmember/machine interface technology necessary for future rotorcraft survivaility end mission effectiveness on the Air-
land and Air-land Battle 2000 battlefields. Its proposed activiies are a continuation of exploratory development programs and will be in direct response
to the existing major Army technology thrust of significantly Improving the soldler-machine interface. Feasibility, operational acceptability, and risk of a )
single aviator cockpit will also be demonstrated and evaluated. A sige aviator cockpit would signilicantly incrae aircraft combat utization and,
therefore, combat effectiveness. Advanced cockpit technology using very high speed integrated circuits, advanced displays, automatic flight control
systems, voice interactive technology, and digital avionic, coupled with sensor fusion and improved architecte promise to reduce rewmember
workload, increase survivability (due to reduced exposure time), Increase capability in nap-of-the-earth, night and adverse weather conditions, increase
aircraft availability, significantly improve supportability, and reduce weight (approximately 600 pounds) and cockpit space requirements. These Improve-
merits will substantially Increase productivity (i.e., targets serviced per day) by as much as a factor of 10. This analysis and flight demonstrator
program is a major contributor to the development of the Ught Helicopter Series (LHX) family of affordable, small, lightweigit (approximately 8000
pounds gross weight) rotorcraflt planned to replace the Arms rapidly aging fleet of UH-i, OH-Se, O14-6, and AH-1 heiopter in the nl-to-4te 1990s.
The LHX family will consist of two versions (LHX-Soout/Attack and LHX-UWy) using common dynamic components for affordability and improved
supportability. The LHX addresses more than half the Army aviation materiel deficiencies identified by the recent Army Aviation Mission Ares Analysis
(AAMA). The technology demonstrated during this effort will benelit other future new systems and preplavned product Improvement () oi.

)
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Progra Elemuen #622M Tit Advanced Rete11reraft Teehleeybipien(R

DOD) Mission Arew #11611 - Kn@ImeeIn Tehneegy Budget Activlt #2 - Advanced Teelveleg D01veb1POeflt
(ATD) (ATh)

C. MU COMPARISON WlTM FY UN DESCRIPTIVE SUMMARY: IS In Thousands)
Told

~v urn py ua 154 wCeglem Ceisole

ROTE
Funds (current requiemnt) . 0- - 0- 2027 30M6 4202
Funds (as shown in FY 1963 submission) -0- 944 14060 26100 41104

No funding existed in FY 1962. The FY 1963 decreased fundin reflects the results of Congressionl reducoan without prefudlos In the FY 1963
Appropriations Act. The FY 1964 decreased funding Is a result of Army reprlorttzation and masjor programn reetnicbxtng as well as reduction on
anticipated Inflation in the proposed Army ROTE budgat.

D. MU OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. MU RELATED ACTIVITIE& Concept and program formulation effort have boen conducted by the Directorate for Advanced Systems. Head-
%warters. US Army Aviation Research and Developmnt Command (AVRADCOM), under Program Element #6209A (AeronauIlcal Technology), Pro-
Iec #AH76. Projec persnne maintain clos feson with other military servoc. Industry oft"cas and user representatives as wl as participete in
Joint Workitng Groups. The Research andl Technology Laboratories. AVRADCOM, have prepared a comprehensive Technology Development Plan
(TDP). This effort has been coordinated with the other miltary services, Army Humn Engineering Laboratory, and the Army Electronics Research and
Developmnent Commawnd to Insure full application of the generic technology base program and preclude duplicative efforts. Department of the Army
Headquarters is also pursuing the potential for a joint service program.

F. (U) WORK PERFORM DY: The work will be peromed by the Reeearch and Technology Laboratories and Avionics Research and Develop-
ment Activity of the Aviation Research and Developmeont Commawnd (AVRADCOM). The prinocipal laboratories Involved are located at M&Wet Field. CA,
Ft Eustis, VA, and Ft Monmouth, NJ. Overall program direction anid coordination wi be provided by the Directorate for Advanced Syesems. Head-
quarters. AVRADGOM. St Louis, MO, prior to transition to a Proect M40anagers Offic.

M. (U) PROJECTS LESS THAN $10 MLION IN FY 1364: DM2 - Advanced Rotorr~ Technology Integrat (NEW START), The Advanced
Rotorcraft Technology Integration (ARI) Program is a major supporter to permit the ful ii poltstion of all avalable advanced technology for the
development of the Lght Helicopter Series (LH) which wi replace the Army's rapidly aging flest of UH-i. OH-flO, OH-fl and AN-i1 aircraft beginning
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UWCLASSWED

Program Element #632M0 Tftle Advanced Retorcraft TochnMelg Upere (NI

DOD Mission Area- #163 - Engonerfng Technolog Budge ActeWy #2 - Advanced Tedhnoog Develotpmn
(ATD) (ATD)

in the mid-to-late 19909. Result of thils technology integration demonstrator are necesay to reduce risk and provide dat for Initislo Of engineering
develoment for the Light Helicopter Series (LHX) In FY 1987 with the goal of a mid-19908 initial operational capabilit (I10Q. Two competitive
contracts will be awarded in FY 1964 for initiation of advanced automated/integrated cockpit design to Include target acquisition and navigation data.
Beginning in FY 1985, he autoated/Integrated cockpit design wigl be moked up and extenive analysis conducted to evaluate different suites of
nap-of the-earth, nhghtiadverse weathe navigation, communication, and weapons maniagement for decreased pilot workload, greater mnission capabii
ty, and survivability. This will be followed by modifcation of an existing helicopter for flight demonstration of the advanced automated/integrated
cockpit in FY 1987. Project cmpleion is scheduled for FY 1967, In lime for technology transfer to full-scalei enginieeing development of the LHX
family of light rotorcraft.

H. (U) PROJECTS OVER $10 MILLION IN FY 19"4 Not Applicable.

UNCLASSMID
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FY 1W4 RDTE CONORESWONAL DESCRIPTIVE SUMMARY

( Propemr Elsmn #111IA Title: Nep-ollOHEarth Aviation and N alml Equipmnt

000D ILI' om Arma #5u1 - Eleefe and Physla Budget AcdWt #2 - Advanced Teology* Oevillopmsn
SelFnIeP (ATD)

A. (U) RESOUR)VCES (PROJCT USINO)li (S In Thousands)

Total
Pm~e PY 1992 PY ION FY 1984 FY 19S5 Additonall Estiated
Number Twe Aciftel Estimat Esimate Estimt to Completion cost

TOTAL FOR PROGRAM ELEMENT 1830 1494 1424 2098 Contining Not Applicable
D896 Aircraft Navigation & Control Equipnt - 0- - 0- 811 1731 Continuing Not Applicable
D312 Nap-of-theEarth Essentli Equipment 1830 1404 613 367 Continuing Not Applicable

B. (U) OWIE OESCRIPTNON OF ELEWW AND MMON4 MEAD: This element supports the advanced developmnent hardware necessary to in-
sure that Army helicopters can operate in the future battlefield against a sophisticated threat Advanced development is conducted in promising areas
in order to resolve key technical, cost and/or schedule uncertainties before entering Full-Scale Development. Project D996 is aimed at development
of a Combat Support Air Traffic Management System (CATMANS) to provide the Armyj with a modemn, highly mobille, functional adactable aW traffic
control systm capable of enhancing Army aircraft survivabilt anid Improving aviation effectiveness while operating In a low-visibility. high-threat
enviment Tis progec contributes to the major Ary thrust in Distributed Command, Control, Coimmunications and Intelligence (011). Project D312
supports the development of new eq~pment to allow effective helicopter operation at nap-of-the-earth (NOE) altdes and permit self-deployment of
helicopters. Current effort iclude the Airborne Target Handoff Systemn (ATI.S), el-poyntNavigation capabiiy and Core Communications,
Navigation, Mdification (CNI) for Integrated Digta Avionics Systemn (IDAS). The AThS employs digital burst transmission so that target Information
from a scout helicopter can be Instantly converted Into Iinformation by an attack helicopter It also providIt r/knta-airoraft data communica-
tions capability utilzin existing tactical radios. ATI-S is a cial component of scout and attack (AH-64) helicopters. The Self-Desployent Navigation
effort will provid an extended-range navigation capabiit tor selected Army aircraft to navigate long distancies over land or water, or a comtwiatioe
thereot. in support of the Rapid Deploymen Force (ROF). Core CNI for IDAS is a continuous effort which Is geared to advance the systeml architc-
tures and products of the avionics technolog boa program to specific aircraft applications. The outputs of the IDAS efor Include validate Interface
Control Documnts, Form, Fit and Function (F9) specifloations. and MIL-STD-63 multiplex architectures and software protocois wich wlill be prouid-
a d to aircraft system prime contractors for Full-Scales Engineering Developmnert (FSED) to Insure avionics systemn intaropermbiltystendarization
ars tihe Army fleet.

...........
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UNCUBMM

Program Element #632211A ffie: Nap-of-the-Earth Aviation OWd Nsvlg~t Equipment f

000 Mission Area: #11511- Electroi and P9-ysa Budget Activty: #2 - Advanced Toogy Dsvelopnwont
Sciences (ATD)

C. (U) COMPARISN WITH FY 1983 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Aditonl Esffmate

PY 1952 FY 1W5 FY 1964 to Compleio cost

ROTE
Funds (current requiremnent) 16o0 1494 1424 Con~tiun Not Applicabe
Funds (as shown in FY 1963 submission) 2336 189 893 Ciontinuing Not Applicable

1. (U) FY 1962 - S506 Thousand decrease reute in cancellation of the Multiple Antenna Unit anid the Form, Fit Funclion (PI) AlIAS pro-
grams. Included In FY 1962 funds is $55 thousand for a new efor in the Self-Deployrment Navigaton program, etich isnsiee critical to the
Rapid Deployment Force (RDF) concept

2. (U)4 FY 1963 - $405 thousand decrease was the result of reprograming to a Compartmented Program and pro rats application of general
Congressional reductions to the RDTEA appropriation.

3. MU FY 1964 - Net decrease of $7506 thousand Is due to deferment or reduction of programs totaling $7891 thousand and the addition of
$20 thousand for Self-Depiloymnt Navigation. Decremnents inclue deferredl contractual effort for the Combat Support Air Trafi Managemeant Sys-
temns (CATMANS) ($44 thousand, deferred AD start of Munltfftacon Wit NOE Sensor ($67 thousand). anid reduced funding for Core Communice-
tions, Navigation and Identifction (ClNll for the Integrated Digta Avionics System (IDAS) ($6579 thousand). CATMANS is a new saert in FY 1964.
The remaining reduction of $17 thousand resulted prlmerli from a revision of the anticipated nfation in the proposed Army ROTE budget.

0. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVTt Related programs of the Air Force, Navy, Federal Aviation Agsency, and other organrzalions we moniore by the
Arythrough coimmitiesnd workin groups such as Air Standardization Coordination Commitlee Workin Prt 83; DuawComrmwiloatine Techni-

cal Coordinat Committee. JINTACOS Cost reduction Is pursued through Oit developments &,d herdwmr stnderizatlin. This program elemen is
reisted to Program, Elemnents #622M2 (Aircraft Avionics Tecwhnooy and #84201A (Aircraft Avionics). There Is no unnecssery dupication of eWorW
witi the Army or Depsitment of Defense.



Progran Element *111MIA TM&- Nmp.-Uie.Ewtfi Aviation and Ni-ion Equoseent

DOO M11siOn Am:w #551 - EIgn e P mP1 iad Physle Budget Activty: #2 - Advuteed Teellnhlegy Developmsent
Sciences (ATD)

F. (U) WORK PERFOAMED BY: Roolwell-Colkins, Cer Rapids, IA; US Army Avionics Research ard Development Activity. Fort Mornouth. NJ

CL (U) PROJECTS LESS THAN $10 MILUION 1H PY 1984

1. (U)) DM5 - Aircraft1- I ygl and Control Equilpns (NEW START): Provides advanced development of the Coimbat Suppont Air
Traffic Management System (CATMANS) to enhance Army, ahorf survivability while opeatig in a high thre environment CATMANS wil support
logistics, Special Electronic Mission Aircraft (SEMA), Medical evacuation. and other Service aircraft beween corps end division area under all weath-
er conditionis. It will enhance employment of air anid ground forces during visual and Instrument meteorological conditions. The design is modular and
adaptable so that the systemn can be onrigured for enroute anid terminal air tc control and airspace management applications with a minimum of
standard equipment modules. CATMANS addresses stated user deflclencles: the bijlnes of equipment lengthy Installation and setup times, and the
need for continuous manning of equipment CATMANS will incrss moblit by 30%; NBC survivaility of crew by 90%; dat exchange capabilityi by
100%; and aircraft monitoring accuracy. FY 1964 is a new ~f i for the CATMANS program. Prepare development plan and award cntract for

prototype systemn design effort Prepare Request for Proposal for FY 1916 award of hardware coract prepare Coordinated Teat Plan.

2. (U D312 - Wap-of-the-Earth Essenti quipment rovides the basis for future engineering development of anteystemse which enhance
the holicopters nap-ofthe-earth operations and long-range navigation capability. The Airborne Target Hanof System (ATHS) will provide a WgM
weight reliable, and securable method to exchange target dat between Scout (AHIP), Attack (AAH), Ground Fire Support Teems (FIST), and
TACFIRE. Develop a supplemental navigation capability for AH64 Apache. UN4-O BlackduwKt and CH-47 Chinook aratt, Identified capable of self-
deployment over lon distances. Core Communications, Navigation, Identification (081) for the Integratted DVgta Avionics System (IDAS) is a contlnu-
oue ~ffi which is geared to progress the systemf architscuraes and products of the avionics technology base program (e.g. ADAS, NNAPS, ftc.) to
specfc aircraft programr applications (e.g.. UN-i modification, oc). FY 1962 effort Included completion of prototype hardware fabrication; completion
of contractor portion of DT 1 testing; completion of OT/OT I Independent evaluation plan; issuance of draft Coordinated Test Plan (CTP); and support
of integration In fth Advanced Helicopter Improvement rogram (A)IIP) of the ATHS. Selected OMEGA as the pimery candidate for Self-Deployment
Navigation. in FY 1963, complete DT 1 flight taste of ATHS, anid inliiate OT i and achieve Limited Production (LIP) approval. Flight teat OMEGAIVLF
systems to develop a performanice specification, and award contract for Self-Deploymnent Navigation System. In FY 1964 suppor ATHS integration
effort In AHIP and evaluate next generation RF oomms.*ca1Ion links. Plan for ATHS LP contract for AHIP. Comnplet contrva for Seft.Ospleymsnit
Navigation System and perform OTr/OT 1 (or equivalent) flight test program. Continua coordination with user aircraft project managersaon Installation
requirements for Self-Deployment Navigation System. IniOOt effort to meet fth CNI requirements of the IDAS LO.
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Progai Elemet *$MIA Title: Hap-ofhoEwati Aviatio &Wd NaigtI Eq*pmmnt

000 Miabo Arm #551 - Eheo~onl anW Phyahio Budget Ao&IW #P Advaneed TOWhneleg OvelPHant
Selanoa (AID)

KL MU PROJECTS OVER $10 MILLIN N FY 1U4t Not APPilCeh.
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FY 19M PAM:3frruu DESCRUPTVE SUNMR

( Program Elemen G6M1M Tite: Termnally Guided Projectdles

DOD Isso Area- &U - Iadeloser Teelmleg Budget Activty- #2 - Advanced Technvology Development
(ATD)

A. WU) RESOURCE (PROJECT LiSTINS (S In Thousands)

Tota
PrjYtP 1962 FY 166N PY 1964 FY 1965 Adconal Estimated

Nwmber Tis Aebiet Eathst Esu~mle Estimae to Completio cost

TOTAL FOR PROGRAM ELEMENT 1997 6795 1664 47439 Continuing Not Applicable
0174 Lethal Enme Atack .0. -0- .0- 939 Cont*nuin Not Applicable
0232 155mm Fire Forget Munitions - 0- 6795 1664 46600 Continuing Not Applilcel
0236 TormlnsllGuidancesSystem 1997 -0- .0- .0- -0- Not Applicable

aU M ~ DEOCRU IN OF ELEMWY AND MN NEED The Firs Support Mission Ane Analysis (FSMM) conducted by the United
States Armry Field &aruley School (USAFAS), has Indicated that fte single most kliqirtert delciency wittiln th* Field! Artillery (FA) is insufficien(munitions Wetait." This study hfthe WtAmted that t defiicy can be totally rectile by anploying highly accurate projectiles that can sense a
herd target and destroy the taret These projectles are termed Firs &Wd Forget (FAF). The us of FAF munitions Increases; artillery effectiveness
while decreasin vulnerbit. In addition, further beneft accrue from reduct"aionn logbstc resupply. The efor to be undertaken under this Wine item
is w4tnde to develop such projecies by means of a compei@Wv demonstration of aveabble lachnologie. A Messon Element Need Statement
(MENS) has been prepared, end a lette of AgreementI (L.OA) wll be prepaned silstenly, with system selection. This program develops "Smart"
artnomous munitions for the 158mm wapons systemn which is the primey drect support feld mwsty weapon and the most nuimerous artillery
weapons system within both U.S. &d NATO alie Inrs- While othe projects develop ~rs munitions for other weapons systems (I.e., SADARM in
8" and the terminailly guided weeao in MIRS). thi projec rprse snVto only 11S1nim sm~ munitions development efotThis project: also

repesns h advanced development ipeenso of the 0@elt1-contalne munitions technological #WLs
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Program Element #63306A Tides: Ternmidly Guided Projectiles)

DOD Misson Are.: *56 - Engineerin Technology Budget Aotift. #2 - Advanced Tecnoog DevelPntf
(ATD)

c. (u) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Adillenal 19'

IFY 191111 FY 1993 IFY 1954 to Camplii cost

RDTE
Funds (current requirements) 1997 6795 18849 Continuing Not Applicabl
Funds (as shown in FY 1963 submission) 190? 6814 23610 Con~tiun Not Applicable

The funding decrase of $I19 thousand in FY 1963 is a result of pro rats application of general Congressional reductions to the RDTE.A appropriation.
The decrease of 34761 fthoua in FY 1964 ftunin results fronm rpograMing to support higher priority Army proects.

D. ()OTHER APPROPRIATION PJOS: ($ In Thousancd) Not Applicable.

E.(U RELATED ACTIVITIES This development relie on uctesiv technology pursued under other programs among them are: The Advanced
Indirect Fire System (AJFS). an exiploratory developmnent program, jointly fundled by DARPA and DA under PE #ARPA-31106 mid ILl 62803AH18 (Oge

*Caliber and Nucleer Technology) respectively. The AIFS program was mcord Iae with the UISA Mislie Command and the AP Armaments Laboratory.
Eglin AFB-; the Sense aid DeOy" Armor (SAARM) prMeg being developed under PE #6362 D276 (SADARM); and the Spin-Stablizedl Guided

and PE #63626 0007 (Field Artillery Ammunition and Fuze Development). Thses program complemnent but do not duplicate work in this program

~(U) WOKPE FRME BY: Contractors for the FY 1963 demonstration wili be selected by a special in-process review (IPR) in January 1963.
Work performed in program listed in pera E above includles Sanders Associates. Nashua. NH; Honeywell Corp., Minnoapolia, MN; Aerojet Corp..
Azuza CA, Martin Marietta Corp., Orlando, FIL Ratheon Corp., Bedford. MA; US Army Armament Reserch & Development Commend, Dove. NJ -
ln~ouse Agency.

0. (U) PROJECTS LES THAN 610 MILLION IN PT 191M 0236 - Terminal Guidance System This project is structure to further the develo- J
ment of advanced terminal homing systemse for Ipplicaton to gukled projectile. The pr ipal efor Is the development of a radio frequency (F
seeker tha will permit the atakof FIF emiter such s air def ae radtar ereery-loosting rdrs and terga acqluisition rdr:FY 1962 fundin
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P000 iin rer 06 5m - niesrtgTelel TewMknsiY Guided rfeeseDW -1 n nw-*5 am- i Tdw~tWBudget Ae~vwlty* #2 - AvwdTeeluIeGNO DevelopwM

Supported seeker cornponont tstin old evaluatio n upport Of the S-inch guided gro0ectile0(WE 6330 D174). The projec. not fuded in Fy 1963and FY 1984.

K. (U) PWAJCTS OVER $10 LLIOU 0 PT 19fta

1. (U) Proe OM - ISO - Piremermfeg e"

a (to) ProetDa~e PYOU11des Munin to dsMonsh conmpetitive concepts in I55mm Smrrt Mmtfts tar Winiito of an advanoedteWologb*W demnonstration of two or more 155nm.m t rounition candidates. The project as designed to saiety toe twet priority fie*pa tdfoncy ide ntiidh the Fire Support Mission Ana AnalysiLespor.ef

( ~b. MU Program Ae.Mplslmsg 1-a d tUrs AkE fferf

(1) (U) FY low2 A eM-PlsgMsng Not funded.

(2) (U) PT 19f2 Prewa. A speia hi-proces review wo be held i Janury 1963 to selec candidate munitons for CMOq e devlopflint Inita hardware design And fbriaton Of seeks and kIN mechanim and prelminry eVuation of cornonet wN be iitiated.
(3) (U) PY 1364 Planned Program md weals fo ade pi Tear Re quest Seekers wI be eatensvely teste in heliocpte, captov flightests to meaur perf no in a variety of topobogce envkoment inldn the US, Europe. and te Middle Ea Seekm wN be tic*lcon igu ed o ft a 155 m roj ctie. un~ erd nea de ign wI be fab ica edand te sted. W Mrw ave integrated Circuitry w iN be developed and ntegrat-ed together with seekers and leha mechnisMs into aK-up projectils Canddat mntions being developed mn FY 1964 WIl have been selected in a1963 hi-Prces Revs tu fina seletn Ws unkown Canddats inclde see11ers of the mAhwioft wave and/or infraed type Wich havepreviousitr been demnonstrated in othe projecs. Guidanceand con* mechaism inclde trs vector contol fin or canards, and euploev strips.KO mechanism includ seWf-rgnftWgrn mbunt op shpd cages and hmispherical chages( ~ ~~(4) (U Popa te Cempletle Ttis is g cui progue

M. NO) MkE MOeen TO be determined at Januay 1963 special inproeseiew (IPR).
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FY 1964 ROTE CONGRESSIONL DESCRIPTIVE SUMMARY

rogan Elwrne* *63313A Title: Mlselslflocket ComponentI

000 Mission Arm- #155 - 6ngh 1ng Teelummelogy Budge ActMr #2 - Advanced Technmology Development
(ATD)

A. (U) RE9OURCES (PROJECT USNS), ( In Thoueande)

Totmi
P~oso PT 1I= PY 1963 FY 1364 FY 1966 Additional EF"iate
Number TINb Aebjel Eadnele Kesinale Eallmate to Completon cost

TOTAL FOR PROGRAM ELEMENT 2311 9157 20668 54801 Continuin Not Applicbl
065 Demnonsbulon of Advanced Raer Tech-

Wquee(DART -0- -0- 1931 2425 3461 7837
0066 An LowLvl Bg Tqt -0- - -0- 4651 Contnuin Not Applicae
007 Missele Rodmet Componenft 2311 50 382 -0- Cont~nuin Not Appiao
0286 Mlcroelec for Ai Defense Dem -0- 517 -0- 1376 Cont~ning Not Applicab
026 Adverse Environ See"e -0- .0- -0- 5516 17979 234957
0261 Fber Opce Guidence -0- 6560 662 11131 -0- 26541 )
0262 lndrFin Two-Way Lnk -0- -0- .0- 1406 23842 125248
026 "Kiec Energy Missfle -0- -0- 1931 562 10205 17752
0264 Snge PenatKE -0-1 -0- -. 0. 5031 17206 22239
026 SI4ORADS Folow-on -: .0- .0- 5229 Contg Not Applicbl
029 Advrse En*irrd Guid -0- -0- -0- 2662 24446 27296
0271 Very igh Speed I ln gr' Circuits (VH- I

-I ue ae 0- -0- 50W 4754 9709 19517
0272 Very Nogi Speed InertdCircuits WV--

SIC) kmeging 61he seokr" 0- 0- 1250 4602 41966 47820

IL MU @NOE DESCR IT OP ELEMENT AND MISSIO NEEDkI 'msn Ame Anelyale WA deflolencleelt d by the US Arm Trainin and
Doctrin Commenind (TRAOO require matrie developmnent eolutone for Product knproveneni to mdeI g systme and new system concepts to
provifte dclonli system w~th low praobbit of intercept and ml, ,sm vtineatly to mi talon I n tse eand electronic counter-coutntormos-
suree oat reduction of mIasa components and systems: a survimble Wround. or alr4unched antlenmor system to mneet the eiomgin threat a kineti
energy penestutor to de1eat heavy armor. and advanoed seekers for epIcai-om to drect or indiect lire IlsNoe in the antitank role. This progam
element provides theimechanism to prove that herdwae and soliwe comnponenth deelpe in meploratory development do demnonstrate cspabiltle
suitbe for tisnelli into meielo acquIs~ton. Many of the pro~et support the Self Contaned Muniton thrust one of the lve new Army technoiogy
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4 UVCLAMMWE

(Programn Element #68313A Mite: Mllslf/ Rocket Component

DOD Mission Area; *US - Englnert Teelinelegy Budget Activ*ty #2 - Advanced Tectnology Development
(ATh)

tusts. Pro*%ct to be funded in FY 1964 are to: (1) develop a radar anienna for an International cooperative program designed to demonstrate
advanced radar tachniqlues for future short-range air defense surveillance; (2) develop cellular menufactifxing techiques which will allow int1roduction
of low-cost robots into the manufacture of minsse and rocket components and systems. (3) demonxstrate a concept which uses a missile layable fiber
optics ilnk with an imaghi infrared or television seeker to provide electronic countermeasure imunity via the lik. in-flight target acquisition, greatly
improved accuracy, and target ill asessment for Indirect fir against armor targeta; (4) demonstrate a beamrider-guded. hypervolocity missile suitable
for helicopter or ligtweight ground vehicle launch that delivers a kinietic energy penietrator against advanced taniks; (5) demonstrate a radsr with low
probability of intecept and noncooperative target recognition capablity which uses very high speed integrated circults (VHSC) to enhance slgnal/dsta
processing, reduce size, and improve reliability, and (6) develop a low-coat Imaging Infrared, lire-and-forget seeker, particularly for the antiarmor role.

C. (U) CONIPARISON WITH FY 1968 DESCRIPTIVE SUMMARY- (5 In Thousands)

Told
Minenel E*Wlamd( T IM6 FY 1lo3 FY 1964 to Cempisen cost

RDTE
Funds (currenit requrements) 2311 9157 20668 Continuin Not Applicable

Funds (a shown in FY 1963 submission) 311 9181 14024 Continuing Not Applicabl
The fundin increas of $2000 thousnd in FY 1962 Is a resul of reprogramning for advanced technology Investigations for antlactical missile appica-
tions. The funding decrease of $24 thousand in FY 19813 is a result of pro rat application of general Congressional reductions to the RDTEA
appropriation. The funding increase of $0544 thousand in FY 1964 is a reaul of restructuring the Advanced Technology Demonstration program in Oine
with current priorities and technology thruts

0. IU) OTHER APPROPRIATION PtWS~l (S In Thousands) Not Applicable.

L (U) RELATED ACTIVITIE& This program element is related to efforts conducted In Program Element 062303A (Missile Technology); Program
Element #63452F (Vary High Speed Integrated Circuit) Program Element *83761i'. Project #13235 (tislis Countermeasure Technclogy), and
Programn Element #83363F (radlcal Ak-to-Surfe Weapons). Duplication Is avolded by active paricipation of laboratory personnel in Interagency
working groups, liison visto ID nls/cle Iivolved i related elkors the free sachongs of informallon among agencies and the structuring of
fth program I mL - unique Ary ned in taceca 1e s1e ElqIorulory developmreso wark acomplished in mIsell tchnology feeds directly Into this
prorm element. This program caplis aen the DOD Very High Speed IN*~raa ircuit (VHQ tecngy ofto US Army MWMli Laboratory



UNCLASSIFIED

Program Element #6331A Title: MIsale/Roeket Components )
DOD Mission Area: #5 - Egimmgi Technology Budget Actty. # - Advanced Tecn rlogyD lopment

(ATD)

personnel are actively participating In the DOD V-ISIC technology program. Both Kinetic Energy Missile and Imaging Infrared Seeker projects are of
interest to the Air Force and have the potential of becoming joint Army/Air Force programs, but no formal agreements currently exist.

F. (U) WORK PERFORMW BY: Contractors for thes advanced development Projects will. In main, be selected as a result of competitive c solita
tions. None have been selected at this time. The US Army Missile laboratory, US Army Missile Command, Redso Arsenal, Al_ wAN be the lad Army
laboratory and will play a strong integrating role in each of these projects. One project In particular, Fiber Optics Guidarc, will be performed with
malor r4nouse Involvermet In design and evaluation phases.

I. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964:

1. (U) 0065 - Demons-traton ef Advanced Radar Techniques (DART) (NEW START This Is a self-contained munitions thrust project to
assist NATO countries (13nnmuak, France, Italy, Netherlands, and United Kingdom) in the feasibility demonstration of advanced radar techniques for
application to short-range air defense. The US contribution will be the antena for the radar. In FY 1984 the antenna specifications and interface
requirements will be developed, and the design will be initiated.

2. (U 007 - Mls /Reket Compoento: In FY 1964, this project has the objective to uea group technology approaches to develop
manufacturing "cels" for fabrication of groups of identical misslle/rocket components. The development of celular manufactu i nologie will

• provide flwible, low-cost manufacturing systems and allow efficient introduct on of robots into the missile manufact environment. Models will be
developed and validated for converting job shops into cellular manufacturin systems. In FY 1964, the following technologies will also be Investigated
for future application to advanced antiermor weapon systems wrhead/cueing Integration, seeker €ounte.-ourmeas control systems. and
FOG/Tank Breaker man-machine interface. In FY 1962 tifs project provided the beginning of the now proje on Microelectronics for Air Defense
Demonstrator, which was shifted to project D259 in FY 1963. In FY 1963, 0067 will be used for a one-year task In laser counter-countermeasures.

3. (U) DO - e - for Air Defense DemenetriAlei This project has been delayed following ts first yer of analysis due to
hoe priority requirements for funding resomce.

4. (U) 02I - Rl Op'O e Ghmdse A self-contained munItlon thru, t project was begun In FY 1063 to demonstrate the u of fiber
optics guidence of a misl In the attack of highvlue polnt targets (a. tanks) without as ipoRsalg the launch piltorm to direct fire. The issl will
have ateria homing capeA011ty and a lagetl Wil asessment W~at fiber optics ilni tha Is Imimune to oourtfsrmesuree. A high degree of operatoraids by he ground --an compwu, such as maomatic navigation, map depa, potential tre hililghtg trackdng(aferopar lock-on) wIll
provie high en eent rat out to 10 klomenlars Oemonstratlon of useroptic i nk performance , -yeam ", is in
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UNCLASSIFIED

Program E*nt #6313A Tre: flesbo/Rocimt Components

DOD Mission Arew # - En~ h Tedmology BudgetAcVty. #2- Adv nd Tenlg Develom
(ATD)

design decisions, d procurement of Initial prototype hardware for the gunner's station deploy, control, and conputer were cmdutd under 0expo-
tory development The program schedule will b based upon early flight tests and correctve desino action. After procurement of other critical OomPO-
nert the initial flight Wst In mid-FY 1983 will be a near vertical launch to demonstrate lounch, wing dqlme aWd boost-sustainer motor opera-
tions. The second flight test In late PY 1963 or searfly FY 1964 will add the fiber optic data link and limite seeke to demonstrate integity of the link
during vertical launch and flight. In FY 1964 the first thr or four of fifteen guided flight tests will be conducted to demonstrate all critical system
functions. A dgita target-trackting capability and automatic target: look-on will be demonstrated along with a stabilized television seeker. Multiple,

*simultaeousx missile flighrts unde control of the guners station will be simulate anid demonstrated.

5. (U) D263 - Klinetic: Energy 11111so (NEW START): This now project is designed to demonstrate the effectiveness of a boaenider-guided
kinetic energy missile to destroy extremely heavy armor by launch from either a heilcopter or the ground. in FY 1964 a hypervelocity rocket motor will
be tested; a beamrlder guidance technique (an alternate to the Air Force technique) will be tested, and the competing techniques will be Ont
evaluated with the Akr Force. A kinetic energy penetrator will be developed, and flight te demonstrations will be Initiated.

6. (U) 0271 - Very High Speed Integlrat ircuts (VWSIC) Quiet Rad (NEW START) A sel-contained muntions thrust proect th
project has the objective to develop a track-while-scan quiet radar that us e VHSIC chips to enhance signal/dita processi reduce the volume
required for circuitry, and improve reliability and maintainability of the system. The quiet radar, for use with short-range air defense weapons. will have
a pencil beam with ultra low sidelobes which makes it virtually immune to detection and lemming. In addition to Its low probability of itercspt anti- I
antiradiation missile, and electronic counter-countermeasure features, the radar will have a noncooperative target recognition capability added. In FY

1964, concept options related to noncooperative target recognition will be evaluated; processing methods and architectures will be investigated;
VHSIC chip set(s) will be applied to the processor design; the radar design will be respedied based upon test results from exploratory development
hardware. VHSIC chip cspabifles, and the selected noncooperative target recognition techniques; and the radar design will be initiated.

7. (U) D272- Very High Speed Int gMd Circuits (VHISC) lm 1ng Infrared Soker (NEW START A self-contained munitions thrust
project. This project is to develop a low-cost. fire-and-forget seeker for antitank missiles, particularly for the fber optics guided missile (FOG-M)
concept or a HELLFIRE product improvement This project capitalizes in FY 1982 and FY 1963 joint Army/Air Force exploratory development of

( scanning focal array technology and the Department of Defense VHSJC technology program. The addition of VSIC technology to the seekr i-

creases the computing capability to implement the algorithms of optimal flight control laws for lock-on-before-launch capability. Durng FY 1964, two
competitive contra-t will be awarded for seeker deinand developmnt.
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Program Element #6331SA Tite: Mimsle/Roece Components

DOD Mission Arew #553 - Engkterb" Teohnolg &4dge AcMvlt #2 - Mvenesd Teshnlog Develpmnt
(ATD)

H. (U) PROJCTS OVER S10 MLUON 0 F 1W4t Not Appiceil.

UNCLAWSFIED
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FY 1984 ROTE CO#4GRESWONAL DESCRIPTIVE SUMARY

( Programn Elemnent *6214A TNtW IU%-Enrgy Laser Component

DOD Misson Ares: #f64 - Dkvecled Energy Technolegy Budget ActWty #2 - Advanced Technology Development
(ATD)

A. MU RESOURCE (PROJECT LISTWNS (S In Thousands)

Prolect IF 182 FY 1962 FY 1964 PY 1965 Aditionul Estimatd
Nunme Two. Actumi Est~mat Estimat Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT - 0- -0- 14001 42423 Continuing Not Applicabl
055 Air Defense HEL Sys -0- *0- -0- 21960 Con~tg Not Applicable

D057 Close Combat Lase Assaul! Wpn - 0- .0- 14001 20443 Continuing Not Applicabile

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MiONM NEED. This pr provides advaniced technology demonstrations of the feasibilty of
laser weapon concepts to permit informed decisions on further system. developmen The ultimate objfective of the current project is to deeo a
Close Combat Laser Assault Weapon (CCLAW) that will sas in redressing the numnerical superiority of Warsaw Pact forces. The CCLAW will be
integrated into existing coat vehicles such as the Bradley Fighting Vehicles, Uight Armored Vehicle., and helicopters for employment with mneuvrw
forces i a manner similar to conventional direct fire weapons. A feasibility demonstation program. ROADRUNNER, currently in the deepg stage, will
culminate in The CCLAW will have the potential to defeat the enemy forces' ability to by rapidly locating and destroying the enemy's system
employed on both ground and airborne weapon systems at militarily significant ranges. Extensie wargaming and other analyses have shown that the
capability to rapidly engage large numbers of targets from all directions together with a large magazine, provides a significant force multipiler in
overcoming the Warsaw Pact force Imbalance.

C. (U) COMPARISON WITH PT 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Tota
Aditonal -s mstF

FY 1962 FY 1962 FY 1964 to Cempltnon cost

ROTE(Funds (current requirenta) .0- . 0- 14001 Continuing Not Applicable
Funds (as shown In FY 1963 subision) -0- 33116 42661 Continuing Not Appicable



UNCLASSFIED

Program Element #6314A Tite: High-Ensirgy Lawe Component1

DOD Mission Area #564 - Directe Energ TeehlMl Budget Acivity #2 - Advanced Teologyt Developmnrt
(ATD)

The funding decrease of $33116 thousand in FY 1963 Is a result of Congressional direction In the FY 1963 Appropriations Act. The funding decrease
of $2858 thousand in FY 1964 is a result of deletion of the Forward Area Lase Weapon project and revision of the anticipated inflation in the
proposed Army ROTE budget

D. (U) OTHER APPROPRIATION FUND& (S In Thousands) Not Applicable.

E. (U) RELATED ACTrV~flE Army technology development supporting CCLAW (i.e., wavelengt agility and target acquisition) and othe future
demonstrations is being pused under Program Element: #62307A (Laser Weapons Technology). Two laser demonstrator programs concerned with
eleciro-optical countermeaures are being pursued under Army Program Element #637W&A Project #OK16 and Air Force Program Element
#63745F, Project #""2 Close coordination is maintained and duplication of efforts is avoided tough joint participation in programn review meet-
ings, technical meetings, and proposal evalluations.

F. (1.4 WORK PERFOR1M BY: The pnmary contactor eam Westinghouse Electric Corporation. Baltimore, MD; Texas Instruments Inc.. Dallas,
TY, United Technologies Research Center. East Hartford, CT, Genral Electric, Binghamton, NY, and Lockheed Missile and Spame Company. lHunts-
vine. AL The responsible developing organization is the US Army Misieb Command, Redstone Arsna, AL

CL (U) PROJECTS LEM THAN $10 UINLIOU IN FY' 156* Not Applicable.j

H. (U) PRMJCTS OVER $10 MILLION IN IFY 19"-

1. MU Prec 057 - Cise Cenmat Laerw Assut Weapo (CCLAW) (NEW START)

a. go) Pro0ect DseuSa - The CCLAW project wil be accomplised in two phases. The iniia phase, ROADRUNNER, will develop a
demonstrator Integrated into an M-2 Bradley Fighin VehicLa The ROADRUNNER will be sutwjeced to a systematic series of field demontration
tesms to deterne it functional caabit and to provide data necessay to credbly predict effectivenese against t projected teat Primary epha-
ale during the test will be on weapon system fire control. The will be demonstrate. Timelines will be extremely shr in order for the lase wapon
to be ale 1o capitaea on"almost zero time of flight of the laser beamn. Both fully automatic end mawnaly aided operation will be tsted. The veeut
of thes field tests will be used in the cdeMlin of requirmnt for the scond Ow, thei development of a profotW CLAW tha willeoy the I
Army need to increas combat effectiveness of the maneuver foroe.

1- 232



( Propu m. n 8 ~14A Tile: HIibnergy Lase Compneunwm
D00 Mission Arse: #154 -k@ fifdu Enrg Tedmlegy lhudget Aotilty #2- Advaeed Teebmeisg Develepmeod

(ATO)

b. (U) Prorm Aen PluhmeuW DO Pulsae EffevWx

(1) (u) FY 111112 A, The pelimnay deeip for the ROADRUNNER weesped In Owe fotwl quae. fid plannin
for the flud drnonetration tt wee kwated. This prowr wee fundd i roam Element #6=37A (Laser Weqaw.s Technology) I FT 1962.

(2) (u) Py 10m Ptorehui De-ise desig of the ROADRUNNER wIN be cm pleted. and hardmee floetio inmI atedI Modifitfons to
t Bradley Fight Vehicle to acommodate the ROADRUNNER syetemn *1 be canspiel-d The tes plan for the fied damneftlalon IBMt wIN be
complete. This programi Ie funded In Progrum Element #6237A (Lase Wieepone Tecnology i IFT 1963 at Congrlondb direction

(3) (U) IFY 1064 Planned Progrm and bela for lilldget Yewr Req ee

(4) (U Progrm to CoipletNo -hs iIs a contiun prousm.

MaoW Milesiense Misetane Odae Seam n PY P N 1963 Us* llen

Complete demionstrator acepance test Added
InIltei field donairation suns
Complet fid demtonstration so"s
inwat pro demeopw d Sone
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UNCUM R

FY 1564 RDTE CONGRESSIONA DESCR VE SUMMRY

Program Element #6W324 illS Armsy Developmnt d Employmet Ati"l (AMEA))
(Poireae the High T moly TeM Sed)

DOD Mission Area *551 - Eleptrh and hsWPIa Budget Acvt. *2- Advanced Technolgy Development
Slenees (ATD)

A. (U) fWUS1ChS (PI OJECT LIMTU) (S In Thousands)

Tot
Prolect PY lw PY 1983 FY 1664 FY 1965 AddItIonal Estimated
Numer Twe Ae-u-i Eslste Emime Estempes to Cemplelon Cost

TOTAL FOR PROGRAM ELEMENT -0- 7300 38620 29058 Continuing Not Applicable
D180 ADEA Ditilbuted Command Poet -0- 7300 13603 11176 -0- 32079
D247 ADEA Distributed Command, Control, and

Communications Processing Technogk - 0- .0- 11577 11663 Contuit Not Applicable
D249 AOEA Technology Thrust Integration - 0- .0- 3861 -0- Continuing Not Applicable
D252 ADEA Concepts and Technology Evalua-

bions .0. -0- 9579 6216 Continuing Not Applicable

S. (U) 0Rhl DESCRIPION OF ELEMENT AND MSSION NEED: This program element was formerly called the High Technology Test Bed
(HTTB) and is a contmnuaton and expension of that program. The purpose of ADEA Is to examine technologies with significant ite pcts on combat
power and to coordinate development of operational conoepts and materiel requirments for future fielding. It addresses the need to modernize the
Army's moet deploychie unite, the light dMsions. The war-ffhtn capability of these divilons fales to match toe of our potential toes and their client
states. The Army's answer is the newly designed High Technology Light Division (HTLD) organization, which will be equipped to meet the competing
demands of strategic deployabilty, high mobility, and eign icantiy Impoved firepower. Uin the Army Deveopment and Employment Activity (ADEA)
to accelerate the development and acquisitio process, the Army plane to fleld and equip a prototype HTLD in FY 1966. Initial emphasis in evaluating
the HTLD will address the requirement to reduce the vuinerabilty of the division command poet to a-Ph The current commend post consists of
collocated personnel and communwications required to plan, coordinate, and execute the tactical commander's bate plans. This centralization of
personnel and equipment i vulnerable to detection and destruction. This tactca deficiency can be overcome by spreeding the various command post
elements on the bati ed using improved communiations lnks to maintain effectiveness. Even greeter effect can be accomplished by application of
distributed communications technology to assemble operational and intelligence data from multiple sources and distribute It selectively to the
locaton in a timely manne to affect the battle. The command and control and intelligence-gthering problems become even more complex as the
commander s am of influence increeses with his requirement to see deeper under the "Ar-Land Battle" doctrine. High-technology programs to
address thee problem we key to the effectiveness of light divisions. The ADEA will aliow close scrutinyi of new technology thrusts, allow used J
developer hand-in-glove evolution of the Army's future command and control system, and will promote development and evaluation of operational

UNCLASSME
I-N
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rogramn Elemet #3324A Title: Army Developmead lEmploymn Aot" OMDE)
P (formrl the Hli Technology TeOt Bed)

DOD Mission Area- *561 - Electronic anid III alcal Budget Actlvlt #2 - Advanced TechnlogyW Developmert
Sciences (ATD)

concepts and n Smatre roumwmet to obtai aceleatd lIelde nat now. oyses. Systems thW will be evaluated under the ADEA program in FY
1964 include fto whidh address Electroni Warfare end chemca biological, and boisaM operations ahortflls. This program element COntbut
directly to fte magn N" technlog tvusts. ADEA WMl Wwilde the teethe for many tvust demnonatrallons and t Integration of te thrust with
each othe and onto the future bettlseld

Q. (U) COMPARMNO WITH FY 1eS3 DEMCUPTIV IUWRY: ($ in Thoueands)
Total

Aditional Esftemted
P M 15 Y INS 1FY 1964 to Corp~n Cost

RDTE(Funds (current reqrmnt) -0- 7300 3862 Continuing Not Applicable
Funds (as alhcwn in FY 1963 wumisb o) . 0- 10711 826 Continuing Not Applicabl

The FY 1963 request was reduced to $730 tOwusand by Congress all of Mich ens applied to project #D160, ADEA Dstrbuted Commrand Post
Project #D273. (HT Roed Awsiner. and Arjc #0274 (lIT3.Neted Radar), wre unfunded In FY 1964, project #247 (ADEA Distrbuted Corn-
mnaid, Control. Comncations end Prooeal Technolog) 1nit0ate a majo ~lor to enhance dat gateing, as well as t assembly. proceesing
anid tinely ikbuion of' Inllgence and operalional kdormafto for all Armoy forcs Since mnuch of this evolutonay acquisition e~or will talce place
using -ate faciml 1t1e1 at Ft Lewis. it is approprilely added to thi programn elemnt. Project #0D278 (l{ITB-Low Cost Vehicle Navigation), has been
ncluded in Proet#252 (AEAConcptsan d chology EvOatons) whoee principal function will be to evalute smell unit operatlonal concepS
aid technoog ftht have sifcant irnpact on naw and nid4erm c-nMet power

D. (U) 07163APPROPATON FUND& (SIn Thousands) Not Appllodile.

8. MI RELATED ACTIV1IM This programn supports Owe Arnra overl hilie to wferove corrbat readhns and affeclivenme by infusion of
avwwwbl techolog ino tactical unit through High Technology TomOW ;e oeaions Reaktd developmnwt Includs Programn Elemnt #84727
(Command and Conirol). Arjc #0184 (Tactica Compute 9y@nVTermn* Progran Element #68723 (Commend and Conrol), PROec #0185

p~~ySo twere Saandardation) and Projec #0106 V~l~r Computer Fwen* PRo" Elemnt #63713 (Arm Dat Distdon Spstm). Project
(PLRSJKJTIDS Hybrid; rogram Element #8720 fAdwmiosd Fid MVsty Dats $YeOM*. PrjA #D=2 (Avaned Field A ry Tactical

Dat Systemn); Programn Elemen #64712 (USA Tactical Commend Control, and Communications System En&"%e*ng. Projct#032 (Sytemn

MENOMONIE



UNCASSIFED

Program Elemnt* #302A Tit: AsyDevelopment and Employment Actv~y (AMA)
(orwmry the High Technolog Test Soo)

DOD~ Mission Area. *ss1 - Electroi and physia Budget Activty. #2 - Advanced Technolgy Developalent
Sclencee; (ATD)

Engineerng for Tactical C3 Systems); Program Elemnent #6270-, (Ccntmunhcation/Technology), Proec #AI19 (Communication Electroics); Program
Elemn #62746, Project #A094 (Tactical ADP Technology); Program Elemeint #63707 (Commnunications Development), project #D246 (Tactical
Commu~n1catons Developme1nt) and Project #D437 (Tactical Commrunications; System Developmen); Program Element #62703 (Comba Survel-
lance, Target Acquisition, and Identification), Project #DH93 (Combat Surveillance, Target Acquisition and Identification); Program Element #83710
(Night Vision Advanced Developmrent), Project #DK70 (Night Vision Advanced Development); Program Elemnent #63762 (Electronic Warfare Feasibl-
ty Demonstration); Project # DK1 5 (Advanced Communications Electronic Countermeasures Demonstaton) and other program. There is no unneces-
sary duplication of effort between AOEA and any of the related programs.

F. (U) WORK PERFORMED BY: US Army Communicatons-ElectronIcs Command, Ft Monmouth, NJ, and Army Development and Employment
Activity, Ft Lewis, WA.

(. (U) PROJECTS LESS THAN $10 MILLION IN PY 19"-

1. (U) D249 - AMEA Technlog Thrust Integpration (NEW START): This project provides technical integration of new trust technology
products into a coordinatd demonstration of advanced materiel and operations conce pts The new technology thrusts (Very Intelligent Surveillane
and Target Acquisition; Distributed Command, Contol, Communications and Intelligence, Self-Contalned Munitions; Soldier-achine Interface; and
Biotchnolog) are to be organized In an Integrated demonstration to assess the overall force multiplier value of these high technologies to identit
possibe kmpac of techn~ologies on operational concepts, and to determine technical and organizational Interface Issues bp~e in oplolting these
technologies. Funding as for the technical work neceeary to integrate the demnonstration and to semes system Interoperablity ADEA provides the

2(U) D250 - AMEA Ceneepta and Technology Evaluations (NEW START): This projectimre operational conceptls and now technolo-
gy applications and evaluates and evolves their utility and Impact on combat Forcs. Evaluation will include simulation, studies, and testing of small
units in operational envionment This project provides fundin to purchase test hardware to apiup arall units and support element for operational
concept testing and materiel evaluation of system Impacting combat power In t near to mid-term. System to be evaluated under tis projme in FY
1964 Include new electronic warface and jamming system adepted to light force soenerlos, Impre Individual equipment for use in chemical sold
biological enrvironmnts, inilvidual lift devices, pallet ized loadt ingssem and tactical support tralers that hae the epebihy of reducing the numbers
of support vehicles to one-hal their present leve, and olthe systemelcd for signifti c ommand control. and frepowe pota with lightM

I-e



(Progem Elemnent #41S1A TMtle Army Developmerft WAd Eniplpt Act"it (ADA)
(formerly the Hp Toolimmlogy Teot od)

DOD Mission Area, #551 - Elsokoelo aOd PhydV 13udget MWivt #2 - Advawed Toohnelegy Develomn
Soleness (ATh)

H.(U PWOJCTS Oam 810 MIUJON 0 FY it.

1.()Preo D190 - AMEA Dldb~s Comnetud Poet

a. MU)Proe Deoopilge This poject will develop a prototfie distributed commerind podt to be deployed and evaluated at the fth
Inft Division i FY I96. In order to reduce comminand post vulnerablity, sufficient data must be dietbted to appropriate loations to deny t-
enemny a critical target elementd whose destruction would dsable the comnmand and control process. To accomrplish this distribution, adequate coimu-
nications (voice, data, and grephis) and data processin must be developed To satfy those requinoree eudeti Army Irwentot flu, Advanced
Development/Englneeeng Development prototypes techniology-based prototypes, and comradlly available (off-theshelf) hardwe and softwvare
processes will be ut-111 m to fth maxlmum extent poosible. Hlardware/softwaere Interfaces and applictios software wi be developed se necessary.
High technolog witl be stressed to fth extent that ft potentially adds a significant enhancemnt of distributed comimand and control operational
capability. The Initial syste wi include tip to ii conirnand anid cona'ol elee which WI eat'sl emqeramI -t'-n i a user environrmnt Fourteen
elements wi be provided by the end of FY 1965 for the final evalullon One additional fachilty wi be malinterhed at the developing agency to allow
for technical evaluation and testingf sci eient --mla and l& taditateli day-to-day Imboratory operations. The inown of this projec Is to provide
prototype harware which Will provide a functional capabitt to the 9th Infantry Division and provide a boslm for cvoitionary deopent which will
continue under Project #D247 OMDE Distrbtd Commeond. Control. and Communxnications Procesi Technology).

b. MU Piegru AmenempslMes mWi Pulthe Effertsr

(1) (U) PY 1ea A D ePil ms Now stn I FY 1903.

(2) MU IFY IM Rpu The architeciture for t isbutd conmmand post wi be coniplstsd. This process wi be accompied in
close coordination with fth 9t Infanty Divison and wi Wed to the initito of dtIed I ngineerkn of the commiand aNd control fIti in' cludin
the required commiunications systemn/oquipmnt atdentifico of the Inventory equipmnt, developmient system, and corm.mea llen ri for
bimplementatiof the command and controlfacwillW be complefted In order tormniis procuremenit leisotimee. Hardware arid softwar develop-
ment effort wi be ' 'd -- .

j~j(3) (U PTY 139 Planned Propm ss aem for Budget Ye Riepsall As squipmord and softwar modules become available
.. ' system integatio eftoulsl commenco. Cio momdinlon with ft he SW ht y ONMn wi conlinus to Insure that the evolving design isimeftin

teequire mtry utt. To that end, when sufficient hadwer anid aft em et s SMa to provide a meeemilg dermisnafto the 9th Infintry

UNCIMsmR



Program Element *06211A Title: Army Developntd md Employment Activity (AMEA)
(termnerl the High Teebuelegy Test mod)o

DOD Mission Arem #551 - Elsotrenie mu PlIe Budget Actity* #2 - AdAnced Tecluneleg Develepnen
Scien (ATID)

Division will test the configuration to determine the adequacy of the exdsting design and provide reommendations for chan or aneM ents as
necessary. Software/hardware development efforts will continue end will be Integrated Into the systern.

(4) (U) Progrm to Cemplele The Integration of communlcatlons/autornatic data procssing components. including software en-
hancemnents. will be complte. Engineering design testing and vaildsllon will be complete andi the 9th Infantry Division will perform final user tests.
FY 1965 is projected as the fia year of this efor and will culminate with fth completioni, testing and acceptanice by the 9th Infantry Division of fthe

ftVibute commend poet consistent with thir Operational and Orgaizatnal Concept.

c. (U) Majer Milsens Not Applicabl.

2. (U) P.ema D247 - AIDA Dlebbalid Cemmaud, Centr wl Cmmialn ISd rosesin Teelunleg PEKW START)

a MU Prjt In IIpemn The objective of Vil project in to Ident the critical elements of technology to be irnestigated, designed, and
developed to sabINh a commend, control. and communications (CM system tVa supports fte Air-LOnd Battle 2000 concept developed by the US
Army Training and Doctrine Command (TRADOC). This project will build upon thve output of Project DISO (Disbted Command Post). will add new
techolog " it becomres availbl, and1 will result M t objective system for th~e 199G Thts system musd be hardened and secure, must allow
dispersed operation, contain no crtical nodes, and fully utiiz distributed data processing to provide maximum redundancy and survivability. To meet
th* challnge, C3 system must be capebl of Providing: fully adaptive communicative network management OnlowIn-g any user to obtain access or
shre necessary battlefield Intlormation with users on fth sam or different networks robust information distribution to mobile users troug alternate
routing P- in -ae sur*ablity of command functions by mi*nm&n critical conrollo nodes and user accem to an entir data Informnation networkc
ftho uitftfd prmcesin

b. (U) P oena Acc pls andW Pulsars Effedr

(1) aU) IY Ion2 mo- New startin FY 1964. 1
(20 U T16 MF M Pepm Now sMar in FY 1964.



Progrm Elmwk 433MTM. Army Developmerit mod Eniploymenit Aelift (AMEA)~rooram Eement #4A(forflwg te High Technology TOO Wed

DOD Mission Area: #551 - Electronic and PNYsia Budget Ac*Wt #2 - Advanced Techwnolg Development
lelese (ATD)

(3) (u) Py 198 Planned Program and Baoe for Mxdge Yew PAeqest A programt to desgn~ en~gineer, inttegrate and tes fth inte-
operability an effectiveness of an integrated distrbuted Cs capabit with otherw newhUst efOrts Such as Very Intelligent Swvedlince Ond Target
Acquistio (VISTA), will be Iniiled This effort will remilt In a total syslsm capabfit for Mtaser to uss toetbd and dsmonistrationts. Additionally, a
series of oispments will be initiated with the Defense Advanced Rearch Projects Agenc (DARPA) for the evaluatio of technoges for commend
and control appications for the battlefleld of the 19908 and beyond. Techniques and products to be evaluated Inclue disrbuted processig archite-
tires and protocols. distrbuted data bases and the itegration with su~portin distributed commurncaion, echelons of computing portabtyt, and
user hmartace technolgio&

(4) M(I) Pogrm flo CemplaNom, Efforts I initdh FY 1984, i particular, tOse itegrating Distrbuted C' effort with VISTA and the
cooperative DARPA/Army progress in Ditbuted CO. will be continused with aemphasis on preparing to bring fth system and equipment to usor-orlsntsd
tesibed to determie theW military utility. TRADOC partiiption in ftes hitgratn arid demonstration efforts will insure that t capaildie provded( we consisten with the needs of the battlefield envisioned i the Air-LOnd Bat 2000 concept. Enhancemnt to the fth Infantry Diviion capablt.
complid under Project #D180. will be incorporated intti project subsequent to FY 196.

c. U W belens Not Applicable.
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FY 1984 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Prorm Element *63S02A Thde: Advanced Land Mobility Syst11 cenepio i
D0D Misio Ares: #163 Engineering Teelmelegyw Budget Act1ty. #2 - Advanee Technaology Development

(ATD)

A. (U) RESOURCESI (PROJECT LISTING) ($ In Thousands)

Total
Maec rFY 1962 FT193 Py 1904 PT low Addileonal Estinsied
Nia Wks TIms Actal Estimate Esthusle E1tima- to Completion cost

TOTAL FOR PROGRAM ELEMENTr 7127 7745 7660 2825 Contltin Not ApplicAbl
0118 Combat Veoicl Technlogy 7127 7745 7680 2625 Continuing Not Applicable

S.(U) BRIEF DEUCUIPTIOIN OF ELEMENT AND MISSO11110 WEED: The Program constiftutes a critical step in defining combat vehicle systemns of
the future. The objective Is to dernostaf and evaluete innovative hfue combat vehicle configurations and technology in vehicle tested hardware to
detrmn niia WWeasbWlt and miltary potential. Programs incld the Elevated Kinetic Energy Tank Gun Test Bed initiated In FY 1960. the Tank Test
Bed arnd the Surrogate Researc Vehicle Initiated In FY 1962. the Infty Fighting Vehicle Test Bed and the Integrated Countermeasures Test Bed)
planned for FY 1965. and a series of teibeds beginninig In FY 1965 based upon the ongoing Future Clos-Combat Vehicle Concept Studie. Prior to
FY 1962 this Program Element also funded the High Survivability Test Bed Vehicle (HS1-L) and the High Mobfty Agility Test ed (HIMAG). wich
hae led to definflon of the Moble Protected Gun System.j

C. MU COMPARISON WI1h FT 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Tota
Aditional Estimated

FT 19a2 FY 1993 FT 1994 1A Cempisilen cost

ROTE
Funds (currentl requiraments) 7127 7745 7650 Continuing Not Applicabl
Funds (as shown in FY 1983 submission) 9217 7767 30665 Continon Not Applice

FY 1962 deres due to rspgrann to higher priort Anmy requirements. FY 1963 dces of W22 thousand due to pro ra application of general j
Congressiona roduclions to Ithe ROTE.A epp~n FY 1964 dces due to Army deiso to fund higher priority nar term resinee needs.



( ' Prun EleAt Om~h Trda Adwed Lust Mhe 110 Syslem Oewept

DWI Missia Ares OW - Rio erb Tedlmteg Budget AcU*r #2 - Adwgme Teabmaleg Dsvelepm

M0. 15 OVIIEK APPOPATION UN 03 (SIn Thommerub) Not Applls.

L 64 MILAIU ACYr~M 1m Sslip p caw m rIse t o tchia of E#s proge" Modimit am PE E620A ftao* &Wd Automive
Teclmolook P1 OSMSSA f$mbst Vohicl Tasa an Owel). PE #01102A (DfM esi Pesedi Sclsmas PE OM05OA "dMa tl) PE #WaM0A
(Lerg Caler ard %fdW Tadmlogo) PE fee7al Modaby EqsOinie v Taolme PE #hSIU (Balbt Teolog~ . PE GISI1A (Wsriels
Scsle-Up9 PE f#0M (TW* Gain Oevlopreaard 4Tord Anwmwhiton) PE OOMM2A gkwr"a V.0*5. Propision Syesn* PE #MM35 fconta
Vehicl Wwpovaren Progani);arid PE #63624A MoMdky). Close coorwtMin is mobtim"a wi othe Services and Govm ent "aes lo pwo -
duide dplicaion of effrt Resarch and deovelopmntr wnfrmt conng combat combat wpped. tactica end speiu purpose vehicls us lo
bein unchange vim dat agreersf wth s&id courdst

F. (M)wR PlOO M BY: Primanry in-hos aft will be perfod by OWe US A"m Tank-Automotv Cwomed. Ware Mt. Othr in-
house ofti al be Peifomed by Mhe US AMw Arement Resarch and Development Conm4 Daor, NJ; US Army Test end Evoluation Corm-(mnd. Vuane AZ an Am~ito Ama Depot Am%*^on AL. Nogt Vision Laboratory, Ft lvai, VA. Corac tw noiyed ww Pacifc Car and Fowxky
Com. Renton, WA; Cailia Gage Co., Warren , ;ARES Inc.. Pt CMnOnM OHl; CAJ Indeerles &ryirton. IL, Gserur Dynico. Warren'. VA; Food
Machiney Corp., Minneapoli MN; Rheimetu. Gum~ado, GE; Utto System inc. Woodan HifU CA; and Plebosc Corp., Ktenhs, GE.j

C. (U) PROECTS LESS THAN $10 NOLLION WN "T UK- 01S - Comba Vehice Tochnofogy The Army hes acon*tnug need to Owcesse t
grotund comba vehicle techoog bas lltmg enna*4*n of innovatl iv ocepts WOd wfiqu WSo syste confgratons Whie teoecal
sda. provide s gWWe deal of InfOrmation, It Is andatory OW atewrs teethedi vehicles be fsbrited to be evaluated under &MtAI Wil condhions
Spook ficts Includd in thi project Include: (1) teeletd KMnet Energ Test Sack damnalng the potenia of an autmak " amg albrgm
version of t Improved TOW unlosS.. provides a tb'e-an4orgel varimble-hawgt wev soa ysera,# tIngfm deilads pos~tons (2) t Tank Teat Oad
provlin syste riietio of tMe binnin lschnologles end lmuas advanced opW$c/aesng for awveleos and WWge .osllin autmatic ION-
Ing for t 120mm 9^n end reduced crew ekenew Wa* assalulmanta, (3) the Surrogate ResAoch Vehie, a comnbat veh~cie ekLutt munted on an
All Tan* ches, provWVn user evsato ot various crew glee andc omstor endW advanmed oplt icawvllo systm for lutr tank corilgura
tias Future efforjts fluete In 200mo of the Advanced W*innty F10*n Vehice Teat Bad, Ohe Intgrated Courntsnmat Tedt Bed, td toe Faiure
Closo-crnns Vehicle Teat Bed. FY 1962 ac orpWnnet: (1) The fabricationIlaloon, nosebl of the Elevatd Koot Energy Test Bed
was cornpleted, and a %W*st et of it 400-roun autolooder wmassesfly condumed Thet WINusdnmdrwent an ai tein tes Ond was( rasorted to Yuma Rovn Ground A4 vie C-130 tactical mmrat (2 Thne onact for toe Tan* Tail ed wes -awu-ded. No demig was hdlts ad
requil Government-Fumlehed Erpaumnt OGFE proaxed (S Suavget Reesarmin Vehic The doWWia d-Ign bega in A"r 1962 wfth the MI tan
rc, -el1 be~ng moilied inho &Wd theb & turetand elso s being de eOmped under aonta. ODuDeep olf t tirmet and choomls to*s been con~lte
The GovsrnerutFunlhed Enupmerd ha. been promWd and shippe to the conewctr FY 1983 goals: (1) The Elevated Kinti Energy Test Sad

-U04



Progran Elemert eMMA The: Advuietl Land MablE, AVys Conepts

DOD Isao Amwa *W5 - Eamkewe Tedumleg Budget Adtiv. #2 - Advanc Tedleeg Development
(ATM)

will be lnw entd in October 1962, wth epon safely certification teals begknh*t in Nowerner 1982, followed by a 4- to 6-flonth Government
technical fasbilt It. (2 The Tank Teot Bed fundsm wil provide for continuation of the deelgn and fabrication effort. brauaboard autoloeder teetin.
aid a fU-sele mnocl/wpsee cimim asmesment. (3) Surrogate Reeearch Vehicle wil be coVMpl4d and Phase I orevv configuration tust will be
con"Wte at Fort Knuc. KY. beoon* Febmary 1963. FY 1964 goele (1) Fabricalon and aeentl of the Tan* Teat Bed wigl be ompfled; contrac-
lt chadoiA and salety -c1ritaOm wi be conuctd and Folow-on government evaluaflon at Fort Knox. KY, wil be initiated. (2) Surrogate Re-
search Veifci advanced vision/esawlhsnce hardware wE be Integrated Int the wehice, and Phase 11 target acquLution and surveillnce testing wil
be conducted al Fort Knox. KY.

H. (U) PROJECTS OVER $1O MLIO IN FY 19K- Not Appiloabkl



FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( Program Element *lM A Ti: Lane mine Warflre/Uarrier Development

DOD Mission Arse #152 - gh Tecmlgy Budget Activity #2- Advanced Telnology Doevlopment
(ATD)

A. (U) RESOURCES (PROJECT LISTING): (S In Thouaands)

Total
Project FY 1962 FY 1963 FY 1954 FY 1195 Additional Estimatd
Number Two Aeloml Esimt Etmt Estimte to Compltion Cost

TOTAL FOR PROGRAM ELEMENT 9923 9298 14218 11453 Continuing Not Applicablo
D006 Landrlne Warfare Developmrnt 1170 2966 3535 4520 Continuing Not Appicable
D006 Countermlne and Bennr Development 8753 6330 10683 6933 Continuing Not Applicable

l (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED Provides for advanced development of ine co mponenty and concepts appli-
cable to land ilne warfare, the family of scafterable mines (FASCAM), and improved conventional and special-purpose mIne. Mines continue to
provide a fornidable obstacle to assil In overconing the massive tan threat posed by the Warsaw Pact Mines are rqie to fortify natural
obstacles such as defiles, rivers, and urban m in order to delay, canaize, and Interdict attadng fors and enhance the performance of direct and
indrect fire weapons. Efforts include a microcomputer, sensors, fuzes, target deorklinallon logic and antcountermense devices to improve the
overal effectiveness of m*es and make mineflelds more difficult to traverse. New concepts Include controllable inield. to allow for greater battle-
field mobility of friendly troops, and an off-route antitank mne" for use along highways and roads and In urban terrain. identified components, when
integrated, will provide a system of mie and delivery means meeting Army requirements. This Iandmine warfare developimet project is contributory
to the major Army technology thrust in self-contained munitions. Soviet and Warsaw Pact doctrie advocates the large-scale u of landirs in both
offensive and defensive operations. In support of this doctrine, the Soviets have developed mechanized devices which rapidly lay rinefieldS having a
variety of complex mine fume Mutually uppmrn countermine devices and technique ame required to meet the threat This program element also
i v the Army courtmie capabitis by Investigating and expliing materd"lchniques, and equiment evolving from exploratory develop-

me These invemigtions wil ultimately lead to enhanced toca mIoby by deting and neutralizing the barrier potential of enemy infieldt.
Also, Impoved field forti icaftons techn we being devised and evaluated to Improve he survabilty of friendly for by hadeni combat

--- I
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UNCLASSFIED

Program Element #62606A Title: La ndmnit Warlaelarwler Devslpamt

DOO Mission Area: #63 - Engieoe- Teemelogy Budget Activity. 2- Advanmed Tehlegy Development
(ATO)

C. (U) COMPARISON WITH FY 19e3 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additonal Etmxe

FY 1 2 FY 1963 FY 1964 to Cemiplellon Cot

RDTE
Funds (current requirements) 9923 9296 14218 Continuing Not Applicable
Funds (a& shown in FY 1963 submission) 10788 9324 11335 Continuing Not Applicable

The reduction of 3845 thousand In the FY 1962 funding level 1 a result of reprWoang to higher priofrty Army requirements. The fundig decrease o
$26 thousand in FY 1983 is a result of pro rate applicati of general Congvssonal reducticn to the RDTEA aproprition. The funding increase of
$2883 thousand In FY 1964 results from Wogram raligrn within he ountemine ares, to accommodate revised develcpment schedules and )
expen program octives. Mew FY 1964 increases we for developmnt of a dedicated cuntrobstacle vehicle (COY) et bed in cOoperion
with the government of Irael, Iinastion of the Ml Uk integrated countermine system, and remote ild detection projcts. Increases in this
project were largely offset by a reduction in requested fundifng for Program Element #63619A, Project #D606.

D. (U) OTHER APPROPRIATION FUNOS (S In Thousands) Not Applicable.

- (U) RELATED ACTIVITI Exporatory development for this program is conducted in Program Elements # 2W3A (Large Caliber and Nuclear
Technology) and #62733A Mobft Equime Technology). Systems advanced development for landmine werfare and barrier systems is eformed
in Program Elements #63019A (Countermine and BaWs) and #84819A (Landmnns Warare). Developmant inormaton is coordinated and ex-
changed between the Se, vices by the Tn-Servioe Jont Technical Coordination Group for Bombs, Mines, and clusters to avoid duplication of
The Department of Defense Armaments Munitions Requiements and Development Committee monitors the scatterable mine pro to avoid Service
duplcation. Countmine effort are closely coordinated with the Armament Systems Directorate. US Army Armament Research and Development
Command (ARRADCOM), Dover, NJ, the responsible agency for the Army Mine Program.

F. ( WORK PERFORMED BT. Armament System Diectorat. ARRADCOM. Do. NJ., is rsp i for management of Landm"ne Warfare
systems and con'pornt The US Army Mobility Equipment Research and Developm Command (MERADCOM). Fort Belvoir, VA. is assigned )
responsibity, for C;ounermine and Bani'rs.
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(Progrm Elemnt #GOMM Tit Lutdotns Warfare/Uwnrer Dweleipeent

DOD Misson Area- #562 - En1 ee0n Teebieleg B3udget AMWt *2 - vAdowwwd Teelmeleg DevslPmsnt
(ATD)

CL MU PROJECTS LESS THAN $10 MILLION IN IFT 1964: DOGS -Landmnie Warfar Deveopmn* During FY 1962, development of an antan
electronic assembly onsltln of a microcomputer and multlpinfluence sensors was initiated. Developmient of the anttan electron aseeAbl wil
be continued in FY 1983 with work Initiated on an Influence aner for an antipersonnel nte. During FY 1963 and AY 1064. development efforts will
continue on Improved lethal mechanismse, counter-countemleeawre oonenart ined wee Mine system component targe 90gab analysis,
controllble minefield component mine sensor coimonnt and analysis of systems effeolvenewe

IL (U PROJECTS OVER $10 MILLON IN IF' 1664:

1. (U)tr~ft D606 - Cemumne Old Barrier Develpatn

a(U) prejsot in o~lr s~ This project providee ni mpocountermine and barrier r, 1eb1l111tles by exlol"n maivw -ichnlquee and
eqOMen SvoK"n from exploratory develoment in PrgrM Element #62739. Item under consilderatiton include: (1) Improvez -4"sve for a fuel-(N sirexlol (FAE) werhed (CANETIP). (2) a dedcate counterobest vehicle (COV) test bed; (3) Improved combat shetrs (4) rmote minefield
detection/neutraltation, (5) count""ln robotic system (6) improved lie chage (7) vehicle off-roed mine detection systemn (VORMIDS). (8) scatter.
able mine detection system, and (9) M1 tank integrated countermino system.

b. (U) P-00ram - -. m and PuttrsEfforts:

(1) (U) A'Y 19612 -- oeemploshmn--t Efforts were continued on the couterobstaAe vehicle (O) test bed, CANETIP. the family of
combat "shte, and remote newfel detection.

(2) (U) FY 1963 Pregrus Work will continue on improved countermine. barrier, and field fortifications concepte, techniques and comn-
ponents. Advanced developmnent of remote minefiel detection systems. combat shelters. CANETIP, and the OY test bed will also continoue.

(3) (U) AY 19614 Planned Preer.m and De for Budget Yew Requseb Effort will continue on the joint US/Israe COV test bed,
weaponization of tihe CANETIP technology to verify Improvement over existing mine clearin system and remote minefleld detection. Remote detec-
tion methods include the airborne mine detection system (AhIIDS) and an effort to enhance minefield detection using other reconnaissancease.
Work will also be initiated on an Ml tank* ieae countermine systemn and a aaterable mine detection system FY 1964 funding for this project is
Wwhe than origiall planned teaue chnolog has not matured .rclentlto move into the nrd stage of advanced develomen Theinre
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Pr wrm ieent *USSSA Tift: Landfino Work/3mwlsr Dvipistj

D00 MbWio Anws *555 - ~ gh Teshneogf Bfde AcWvty *2 - Mumuod Toswhfoog Dsvwuimn
(ATD)

(4) (U) P mpo. to Comnpoo: This Is a con*mahi rWamm.

Q. MU Afj Mlsstonmm Not AppIlcobls&
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F19U ROWE CONGRESSIONAL DESCRIPTIVE SUMMARY

( Prgram Element: #9110A Tills Joint Service Small Arms P opam (JSS11AP)

D00 Mision Area; #553 - Engineering Teuleeg Budget AdtvWy #2 - Advanced Tecolmogy Developmnent
(ATD)

A. (U) RESOURCES ([PROJECT UISTINO) (S In Thousands)

Total
PrIeN FY 1952 PY 1933 FY 1964 PY 195 Additenal Estimated
Hmbew Title Actual Ealkuatse Estimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 6697 2709 1737 4747 Continuing Not Applicable
D627 joint Service Sinail Arnne Pig 5667 2700 1737 4747 Cont*nuin Not Applicable
D640 Crew-Ssrved Weapon Dev 930 -0- .0- -0- -0- 25030

S. (U) BRIEF OESCRPTION OF ELEMENT AND MISSION NEED* This effort provides a coordinated program for the advanced developmentl of
the smnall wine wapon ssanie required by the jOint Services to meet te timest on te batllldo of the foreseeable future. The aesociated teclinolo-(y yadvancement in selairnie will provide a capablity to respond to preaea and p rctd reqieenfts to insur that the UIS fig hn man will be

winusy red on the modemn battlefield. JSSAP supports the Anny does combat %Mh .misalon wres, specifically addresing deficiencies for W"h
forces and special operatons forces. and fte Mwlne Corps. Air Forc security police. and Navy special operation fros i sl mes.

C. (U) COMPARISON WITH FY 19M DESCRIPMVE SUMMARY: (S In Thousands) Total

Aditonal IF HateI
FY 19111 FY 1553 FT lo4 to completion cost

ROTE
Funds (current requremnt) 6697 2706 1737 Continuing Not Applicable
Funds (as shown hI Y 1963 subsaon) 5487 3466 3934 Continufng Not Applicable

increase of $1110 thousand i the FY 1962 fundsi level is the result of a reprogramlng to aseem fth use of dry hblcante in small arns and to
Colet the matwity phase of the Squad Automatic Weapon program. The fundn der ase1 of $757 fthusand I FY 1963 Is a result of Conree-
s9na *ectOn i fth PY 1553Appropitions Act and pro ratI aplto of ganiral ongreselanal reductioa lo the RDTEA appropriation A funding
d-ora of $2.197.k m In hiYP 1964 is a result of reprogreng to higher priorily Anmy reqs*emant aend a revision of the anicipaed ilftin goth
p- Amvy ROTE budget
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UNCLASSIFID

Program Elm*nt #U A Title: Jobtt Service Smal Arms Poen (JSA

DD Mission Are: #5,3 - Engineering TeoMIogy Budget Act'v. #2- Advanced Technolloy Development
(ATD)

D. (U) OTHER APPROPRIATION FUND& (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: The technical reas in the program ae related primarily to: Program Element #62617A (Fire Control and Small
Caliber Armaments Technol)W and Program Element #62523A (Joint Service Snall Arms Program (JSSAP)). The Joint Service Small Ann Program
(exploatory development - 6.2/nonsystem advanced development - 6.3A) was created to assure that there I no unnecessary duplication of small
arms offort within the Department of Defense, and that all Service small arms needs are adequately addressed. Ful coordination among all the Armed
Services i maintained by the JSSAP Management Committee and chartered joint-Servi e wordng groups representing the user, developer, and
evaluator communities. Program scope and activiltes ae governed by ofial Memorandum of Agreement on the Management of Mult-ervice Sys-
temsPrograms/Proects and Department of Defense Directive 5000.1, Major System .aqusion.

F. (U) WORK PERFORMED 1Y: This program of Nonsystam Advanced Development is under the management al the Joint Service Small Arms
Program. The prime In-house developlng organization responsible for the progam is the US Army Armament Research and Development Command,
Dover, NJ, with other maj efforts at te Naval Weapon Support Center, Crea. IN, and the Air Force Armament Technology Laboratory, Eglin Air
Force Bo FL Primary contractor support i for the gewrppose heavy machineg provded by AAI Corp., Coodiyevilie, MO.

0. (U PROJECTS LEU THAN $10 MILLION IN FY 19K,

1. (U) D627 - JlSnt Seve Small A ePr M The principal advanced development thuats are the general purpose heavy machinegun,
aubmechinegun. Close Assault Weapon, and Ammunidon. Gwralprpose heavy machinegu (GPHM)-A new and greaty Improved heavy
machinegun with lees than half the moving parts, -as of mairtenance anid tralning, as well as anticipated higher reliability. Cox~maio high-perform-
ance penotrator amrunition is Included in the projct, which wil provide a now capability againet threat vehicles. This effort addresses the close
combat lightission w dolicencles associated with the need for infanty weapons with improved armor-defeating capablity. In FY 192, a coract
v as awarded for prototype wempons. In FY 1963, testing of prototype weepons will be Initiated and an assessment of the potential for manportability
and of the armor-defteing capability conducted. FY 1964 effort wll Include completion of the advanced development configuration an development
of a draft Joint Service Operational Requirement (JSOR). Submachinegun-A new submachinegun which is compatible with NATO ammunition and
provideels cemed operational effectiveness for special isions. This effort addresse special operallons foos defciencies In the close combat ilght
missimon ares. In FY 196, Imlng of demonstrator hardware was completed and a Joint Service Science aW Technology Objective (JSST0) approved.
Planned activity in FY 1963 is a contract awad, with FY 1982 funds, for development of prototype weapone. In FY 1984. an evaluaton of advanced
development hardware eli be conducted and performance characteristics Incorporated Into a draft Joint Service Operaltonal Requrment (JS0R).
Coe Assault Wewon (CAW)-To provide a high-volume-of-fire weapon for ambush. jungle warfare, operation In urban Itrain, and bs doe . A
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Progrn Elrneft *49W TNN Job* Servie el Arms Pru ep AP~
DOD m on Am #sf - -gi TewmUud &K AM*wt~ *11 Advae4 Teelvielse Dsvdepmsst

Joint SeWAiM Scienc and Teciwology Objective was appved in April 1962 In FY 196 a ceniwant vA be -dd 4 vth IFY 1962 %*m& for developa-
mntn Of prototyp hardware and anfmmn and a draft ASR will be InIIated. Them polopes will be evahiested in FY 1964. Arnnun~lion-This
cateory I cluds sabotd "tM armor penetrator (SLAP) musAMon ftechelkes~ peclaijpae anunwition and caliber .50 traing swnmmxitin. In
FY 1I62 oft were kIlIIIed on advanced development of 7.O2nvn 91boled Wlig. aWw pensebalor (SLAM) annntion. Which provides somes armor
penstredon Icapablity for Ohe ode"n MO umahegun FY 1963 plane Include -on1din of 7.62mm SLAP/speclal-pupoee ammni ilo fo for
jOnt service appication and Initiation of a flechetle advanced developmen effort. The flechets projcili ofti fit trajectory, shoW tim of lgtK and
geatl Improved penetration. wilie ello,*g for salvo delivey of proj e for slglffcanty enhanced hit perfrmnce Teein of cathe .6W trainin

amuiinand compltion of an assessmnent of flechets unnunition wE be accomplshe In FY 1964.

2. "U WO4 - Crew-Served Weapon, Development This project mwports the devlomnt and filn of the Squad Autornatic Weapon
(SAM) The SAW Yi provde increased! range and effectiveness and replace me two MIGAI* *Arm*l designated a Squad Automaic Weons& The

FY1962 effort compleies me SAW rntiiy phase to incldos integrated Lo si " Support (ILS); ioad-carll equ~pmont and bandoleer efforts, and(development of the blu*-lrkn adaptor. The SAW, dignated Vw W24. was type dasaled I Februay 1962.

N. fin PROJECTS OVUM 810 MIUOWN FY "M 16 Not Applicble

CMM



FY1964 NMECOOESI# DESCRIPTVE SUMMRY

rormElems* #02 0 A THWe Combat Vehicle Propulon mv~isj

DOD Mission Area- *562 - q0ugIasII Teelinelsg Budget ActW . #2 - Advsnced To shnology neveopet
(ATD)

A. MSI REBOURCI (PRO)JECT USLNW (S In Thousands)

Tota
Proe. r, ION F IM FY 1964 IFY 1966 Auddtoa Estimated
Nm.ber Twoe Actual Estiate Estimate EsWmel to Compleblon cost

TOTAL FOR PROGRAM ELEMENT 9120 12182 13189 36637 Continuing Not Applicable
DG07 Combat Vehicle Engine 7380 9173 9612 26133 Continiuing Not Applicable
0)395 Combat Vehicle Transmsion 1770 3709 3677 11404 Corning Not Applicable

IL (WJ ORE? DESCRIPTMO OF ELEIIT AM MU N IED This program provides for advanced techolog dermnsution of combat yeN-
do6 propulsion sstems and componients. Due to etreme operallonal relukenerf veil propulion SYt intendled for mtry U ust Wposses

high mout low volume and weigh. mwulie capabolty, arnd efficiency and durablt not normally available on the cofmmecia morket. Ancillary
components such as air filtration and cooling system must also be provided to enable thesae a toW 10operat in the Wuniu RlMsy aVNWkOnmn
Combat vehicle proplIon systems greeter then 800 horsepow are among the longest beadtime development fems associae with ground comnbat
"Wices, This program insure that ante-of-th-art propulsion system technology uniqu to mlltay needs is adequately demonstrated. This program

also develops key Improvements to sdgiNg propulsion I sysms The Tank.Automoctive Command, reaponsible for ti progirm, maintains contins

C. MU COMPARISN WITH FY 1962 DEOCIIWE WUAY: (S In Thousands)

Totl
Adulnel Evalmotedl

IM 106 ION 6 YP 1984 to Cempletion cost

ROTE
Funds (curt requi'smet) 9120 12662 13169 Contnuing Not Applicable

Funds (s shown In FY 1963 submission) 12697 12918 1762 Continuin Not Applicble

i-rnM



UNCLASSiIED

( Program Element #$MIA Title: Ceenbe Vehicle Propulsion Slelsmis
DOD Mission Ares: *553 - Enolerift Teeutmee Budget ActW. 02 - Advuaed Teetmelegy Owmlepmmit

(ATD)

Reduction of $3.777 m~illioIn FY 1962 tuning leve Is a result of reprograming to highe priority Armly requiremenfts The tuning decrease of 836
tousanid In FY 1963 is a result of pro rats application of general COongresalonal reductions to the ROTE.A appropriation. The reduction of $4.433
million in FY 1964 kining level is a result of an Ary decision to kind other hIgh-priority needs and a revision of the anticipated inflation in the
proposed Army ROTE budget

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable

E. (U) RELATED ACTIVITIES: Program Elements (PE): PE #62601A (Tank and Automotive Technology); PE #83602A (Advanced Land Mobility
System Concepts); PE #62106A (Materials); PE #62733A (Mobility Eqipmtent Technoog) PE #8320tA (Aircraft Power PIaNt and Propulsion); PE
#83109 (Fuels and Lubriceat Advanced Development); PE #63102A (Materials ScaleUp); FE #63826A (Advanced Diesel Engine Tschnology; arid

PE # 23735A (Comba Vehicle Improvemnent Program). FIgn stateofthe-art trends in mitary proplson systems are monitored by the Tank-
Automotive Command, en dat are machanged with died counitries via date sohange agreempents. lnter/Intra-Service/deaatnent dulicaton Of
eOrt is prevented through active planning and coonination of this pogram at all levels. Program cOn Is subjec to continuous review.

P. MU WORK PERPOVMD BY: United Statlas Army Tank-Automotive Command, W~6en MI. is responsWbl for the development of this program.
Major contractors ar. Donaldison Corporton Minneapolis MN; Cumihns Engine Company, Golunilus, IN, Detroit Diesel Allison, Inianaipolis, IN;
Genera Elecric fa. e MA

a. MU PROJECT LU THAU $I* MSUO01 U PY Is".

1. MU D0167 - Cemba Vellus Englne The objactlve of this poject is to provide wngnw to mee Army Wround combat mobility goalls. The
un~qu operallonal req* esnts of coa vehicles moat ~fe *eet 1hat propulsion systemns and other components be developed under Govern-
ment auspices Pro~ae and needs associated wOl rcombat Re onumilon we among the mos cute to be attacked. Mojor objecive Include:
hrprovad fue economy f10 ineamed veh0cl rangs; Irrproved fluell tIsr0a to allow operation on fel dertved from new primary sources (coal, shale
etoX f hiwv survivabty through higher Ioaep -Fows1101 res uluing In ertwad agilt rudao weight miid voiwne resAi~q In lower
vatlcuja sihuet; In"vs rolbbit~y. alftilily msinfsinfty. and durt,ab and hnproved control srndivesbility FY 1962 acopihef
Thea Adlebat Engine was shown to be the mos fuel-flllent engin in the world after over 500 howe of multicyllnde testing, An Adiabatic UnoatedC Engine was sucoessAfil tested in it fWaiy 6-ton tuck Design work on 600-horsepower and 750-horspower Ad~abtic Engines for combat vehicle
applicaton was In'ItiAd The LCA-V6GS (1000 hp) esperimental prototpe diesel demonstrated a 1000-horspower oulWu In furboorwpound anid
nonbubocoripound conllperatiorms The selflaning ar tile suicsesfully conmpleted Initial vehicle field tests. FY 1963 goals Include (a) Design and
fabricatn of 6100-horspower and 750hospower Adsd**l Engines wll be completed. Maer"nla and perfoianc development teing of these

UNCLASSIIE



4'

LOLMASSFIED

Program Element #63621A Title: C4m Vehicle Propuls Systims

000MisionAres: #6-EnhgeedTenog Budget Act . #2- Aanwed Technology Develpmt
(ATD)

engines will comimence, (b) Basic cmponerit support for the "Vee" configuration engine Will cornus (c) The LCR-V903 (1000 lP) apemental
pototype c,,ss will undego heat rejection and combustion heat relese tests. Engine perormanmce Wil be enhanced by varia le injection timing and
an improved cam shahL Component development will continue and durability testing will commenm (d) The asH-cleaning ak filter will be installed in
the five Phase I reliability, availability, maintainability, durability (RAM-0) Growth Test Abrams tanks to establish performance potential In production
vehicles. FY 1964 goals inckde (a) Mechanical Integrity and performance testing on first-generation 600-horsepower and 750-horsepower Adiabatic
Engines will be completed. Detailed design on advanced prototype second-generation versions will begin to Include design changes based on first-
generato engine tet (b) The LCR-V903 (1000 hp) e prototype desel will complet durabty testing. Component redesign and test will
proceed based on dunAy tes phase results. The self-c nn air filtaer RAM-D tests will be completed and the type classification decision made by
the MI Prolect Management Office; (c) Requts for Proposals for the Advanced Integrated Propulsion System (AlPS) Phase 11 (Technology Demon-
stration) will be issued and proposals evaluated. This two-contactor phase will begin In FY 1964 and produce first demonstrator hardware in FY 1989.
(d) Design of alternative fuel combustion systems wil also be Initlated In FY 1964. Together, these programs will make significant progre towards )
achievement of the Army's mobilty goals.

2. () DS - Ceaca Vehle Trafhemlsle The objei of this project is to develop and test oy vehicle transmiions and compo-
nents to meet the unique operational mqurmert of combat vehicles. The program's goals are to develop cost effective trxansions and compo-
"ents that will: (a) improve compactness; (b) reduce weight; (c) Improve reiabily. avaiality, maintainability, and durability and (d) Improve control
and d,'v lll. The unklu t m iulrmen of combat vehicle dictal that NO~qm sleerng trarnisel" be de aln n a*Gvrmn

ces.FY 1 W2 woMpislat have Inckled the awarding of contracts for future cloe combat vehicle propufon system transmission concept

develcpments fed and laboratory t of the CX 66 advanced Wrision for W vehicl In the 75-horsepower range, and two competitive
contracl awards for 1000-horsepower transmission c p development. FY 19M gls ilude (a Conu the deveopmen of the CM 6
advanced atrmion ad conduct durmbility and Mt g cont teting (b) plain roep- developmet t of 100frspower transii. IFY 1N4
goals Include (ao Contue work on the davelipmyent of the CX 650 saanced tranuniselon and complete ,luablily and steeing wenimi testn (b)
complete 1000-horspoweir hotrans isso hardwar design phae and begi comiponet tIng (C) coadnue dsign phase of the advanced, inteanated
propulsion systen trsmmisson. If the proper transmissions are to be avallable for vehicle negration (preent and itre). It Is essentlai that ti
program conMnue with Its crltical work.

4. (U) PROJlECTSr OV$R16 MLINN 4S NoI Appicable.

UNlA3
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FY 1994 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

(Program Elemer #6363A Till. Comba Whial Turret miid CINNIS Subystem

DOD Mission Arm *15 - Ei-gbu-s1 -9 Teohneleg Budget AclWf #2 - Advuoed Teeluneleg OeveoPmen
(ATI)

A. (U) RESOUNCES (PROJCT LISTIN ($ In Thousands)

Proect PT 1912 PT 1363 PT 1964 FY 133 Addlsneil E4111101d
Number TwoS Acted £.Sliss Isbunhe Bemfmal to Cosimlelln codt

TOTAL FOR PROGRAM ELEMENT 705 10115 12182 2810 Contiuing Not Apple"
D014 Conthat vehicle "~ & Turret 3348 2975 7418 14404 Continuing Not Applice"
0424 comba Vehicl Trucit & Susenson 3706 7140 4765 14336 Contknuin Not Applce"

IL MU BRIEF DESCRIPTION OF ELEMENT AND UISU81ON WEAD This program provides for advanced technology demonetration of components
associatied with1 ground cobat vehicle hull turret. trcK and suspension wesss nd fte development and feasbityt dimonstr ao of aonospis

~till Integrale vountermiesuree with the abiliy to detect, locale, and clasify Ieasts, and develo nd demnstrat more efficlent imtegralmo of(vehI icis a l And elecphra If systems. Such systems we milteilly uniqu and theeore must be dveodW tough US Army research and develop-
11OnMjo irato #tprogram is to acquire the tecnoog neceassery to p oa , me le WW and survivable vehices. Commnon gosis of all

Program tasks wre increased performance, enhaned mxvlvablt and relebity, avelabifty, mnktkwnbilt and durabliy (RAM-.) SW reduced cost
Result of fth programn will often lead to product Improvements to current Army combat vehicles as wel as Innovations to be incorporated into new
vehicle systemns s they are being developed.

C. MU COMPARISON WI1TH PY 1I63 DESCfhIPTIVE StIJARY: a5 In Thousands)
Teom

PT I36 PTf IM6 "0114 to cemelsloa coat

ROTE
Funds (P~rre -mer 7066 10115 12133 Contig Not Applicable
Funds (as shown i FY 196 muimiselon) 7854 11146 12966 COnlinti Not Applicable

FY 1962 decrease due to reprogriwin to Hoghe pvblty Armyl req~emnfts FY 1968 dcrease of $1.061 mnlo is a remuit of pro rat applillon of
gear Cngesioalreductlons to the RDTEA SpprpulsOF (-k31 th~oud and a propose reprogremng of $1 illon for Cornpartmned Pro-

ginFY18 due to Army disio to fund alta hig pet*ut Army requkemnfts

-- 2



UNCLAMED

Program Element: *SSIA TiWe: Combat Vehicle Turret and Chass Subytomes 1)
DOD Mission Aea- #53 - Eng er TecmoloW Budge Activity. #2- Advanoed Teonleog Develpsenit(ATD)

D. (U) OTHER APPROPRIATION FUNDS. (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIE Program Elements (PE): PE #62105A (Materials); PE #63102A (Materials Scale-Up); PE #62120A (Nuclear Weap-
ons Effects/Fluidics); PE #62601A (Tank Automotive Technology); PE #63602A (Advanced Land Mobility Systems Concepts); PE #62733A (Mobility
Equipment Technology); PE #43632B (Armored Combat Support Vehicle Family); PE #63735A (Combat Vehicle Improvement Program); PE
#62617A (Smal Caliber and Fire Control Technology); PE *62702A (Night Vision Investaons); PE #62716A (Human Factors in Military Systems);
PE #62618A (Ballistics Technology); and PE #23735A (Combat Vehicle Improvement Program). Foreign stalte-of-the-art tends in military propulsion
and suspension systems we closely monitored, and technology information Is exchanged with allied countries via data exchange agreements Close
coordination and continuous discussion with other Services/Departments preclude duplication of efforts

F. (U) WORK PERFORMED BY: The Army Tank-Automove Command, Warren, MI. is responsible for the development and system Integration of
this program. Major contractors for the program elerments include Huntsville Electronics Division of Chryslr Huntsville, AL. Santa Barbara Research
Center, Coleta, CA. Graviner Incorporated, Mountainside, NJ; Standard Products Company, Port Clinton, OH; Firestone, Nobleaville, IN; Goodyear Tire
and Rubber Company, St Mmols OH; Northrup Corporation, Anaheim, CA; Vought Corp. Daes, T)X Tr-Tech. Inc.. Columbia. MO; Dalmo Victor Corp,
9eimont, Ck

C. (U) PROJECTS LESS THAN $10 MILLION IN IY 1264:

1. (U) D014 - Combat Vehicle Hull and Turret: The obe of this proect is to provide validated components and subsysterm and
integrato them into combrt vehicle hull and turrets to Increase performance, survivability, and RAM-D. These efforts will result in lower costs in
countermesures electrical and electronics systems, logistics, and life support systems. FY 1962 accomplishments: Advanced Countermeasures/
Vehicle Integrated Defense Sysm Program demonstrated several subsystems for threat warning and countermeasures. Active and aive counter-

measures were evaluated In joint programs with the US Army Armament Research and Development Command (ARRADCOM) and the USAF. A
concept design and system secification for a Data Management System (PMS) m completed. The 0MS provides Integration and artificial intellik
geno for threat warning countormeasure and coew interke. Advanced Techndique for Etectica Power System (ATEPS) multiplex system ina bas

ne M1 tank hull was cofme and its technical feasitb established. Deign of a two-terminal turret syasm (fire control remote terminal and
gunner's crew terminal) was completed and hardware fabkdcatInitiated. FY 1963 goals: (a) The Data Management System hardware and software
will be fabricated and Integrated wish compulerslmulated Sweat warning receivers and countermeasures for tat w4 validation. Crew interface wil be
optimized through the implementation of advanced visual display technique and voice synthesis. Several additional threet warning devices and coun-
termeaseu reaction will be Ingted incudig mllimetsr WaveRadar Warning receivers aid the Programmable Countermeasure Dispenser. (b)
Vetronics (the science and technology of electronics applied to vehicl);-- A Systems Engin effort ad design of a crew display demonstrator
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will begn. (c) ATEPS-netalietion and te of MI turret system wiN be Initied (d) Advanced K s-amI demonstration hardware for
noncontact sensors for engine speed, cylinder fault identification and turbocharger testing to be completed. FY 1964 goals include: (a) Vetron-
ics-continue system engineering effort Initiate development of sytem architecture demonstrator and teetbed demonstration. (b) Advanced Dagnos-
bcs-eo rate noncontact diagnostic techniques in modified simplified test equipment and develop prelinrny system specillations. (c) Life Sup-
port Development--nitlate effort to incorporate microclimate cooling hardware, ventilation blower hardware, and ,ybid collective NBC protection
hardware on teetbed vehicles.

2. (U) D424 - Cmnbat Vehicle Trak & Supenleta The objective of ths project is to provide combat vehicle track and suspension compo-
nents which meet Army ground combat mobility goals. Problem and needs resulting from higher vehicle speeds, increasing hardware and mwnt
nance cost, plus improving survivability, are the most acute to be attacked. Major objectives include: Near-term thrusts to incrms track durabft and
reduce the maintenance burden and life cycle cost and a long-term thrust to develop a common tack system for specific weight case of vehicles.
The spproach involves use of laboratory simulation tests, computer math modeling, and full scale vehicle tot rigs to demonstrate the performance
improvements and verify the technology data base being established for track and suspension systems. Upon successful completion of demonstrator
tests, components will be incorporated in future vehicle programs and product improvement programs for existing vehicles. The Tank-Automotive
Command, responsible for this program, maintains continuous dialogue with Goverment agencies and commercial contractors to preclude dulcation
of effort. FY 1962 accomplishments have been: (a) development of a track pad rubber blowout test for M1 track, (b) successful completion of testing
of both forged track and cast track prototypes in the 15-18-ton weight class (Cost analysis was favorable when compared to existing track), (c)
completion of testing of components for fluidic dampers with the goal of improving existing track vehicle suspension systems. Fabrication of 36 I
prototype fluldically controlled dampers was indtiated with field testing to be conducted in the next fiscal year. FY 1983 goals include: (a) laboratory
test of improved track rubber compounds for the MI and MOO tanks; (b) in the 45-65-ton clas track, complete testing of fabricated replaceable pad
track shoes, pototype po track pads, metal matx shoes, laminated metal tack pads and fabricate a lightweight forged steel track with
replaceable pads for the M1 tank; (c) in the 20-40-ton class track, complete fabrication of six vehicle sets and initiate testing; (d) continuation of 14-
18-ton cast track testing with goal of attaining at least 9000 miles of back life; (e) improving track retention and control by desgi, fabricating, and
test an active track tensioner system; (f) conduct an evaluation of current state-of-the-art racks and suspensions to determine what existing
technology to applicable to future requbemerts and Identify areas where new technology must be developed; and (g) continuation of laboratory and
vehicle testing of fludic dampers with the goal of improving cro-country moblity. FY 1964 goss Include: (a) conduct vehicle tests of rack rubber
compounds for the Ml and MOO tanks; (b) continue work on imxoved back shings, track fasteners, and track pin refurbishment (c) in the 45-.6-ton
class rack, conduct field teetin of laminated metal rack pins, polyuietne track pads, and metal imat track shoes; (d) conduct field testing of
hpiroved 20-40-ton class track; (e) complete ihmue and contractor development of atv track tension systems; () compet a technical dat
management system to supply track and Suspension dein Information quickly from an on line system; (h) complete testing on, prototype fluidic
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( Program Elaieen * S0M Tft Combat Vehiele Armer/Andtlrsr

DOD Mission Area: *W6 - Eatgneerftu Teslinoeg Budget AcW.t #2 - Advance Teulmalo Developent
(AID)

A. ( U EOURCE (POJECT LISTING) ($ In Thousands)
Total

Prea IFT 11321 IFY IM6 IF 1964 IF 1M6 Adiional Etiae
Nmbaer Two. A*Wu Ealinata Estdmale Es~tis to Comoptson cost

TOTAL FOR PROGRAM ELEMENT -0- 9660 6746 14867 Continumg No Applicable
0221 Combat Vehicle Survival-Armar .0- 4935 3913 7734 Continuin No Applicable
D223 Combat Vehicle Antlermor . 0- 4M2 48W1 665 Continuing Not Applicable

Il. (U) R1111il DESCRIPTIO OF ELEMENT AND M111S0111ONEED: This programn supports the Army's clos combat mission are by Increasing the
survivability of our combat vehicle through Improved protective armor and by Increasing the lethality of our dvsc and Indrect fir antitan systems
with Improved warheads and projectiles. The program objectives are to develop and demnonstrat: (1) vehicle armor which wil provid adeuat( pOWNctI for vehicles against anticipated ballistic (kinetc energy and shaped charge) thweat in the 1966-996 lmefrarne and (2) the capabil-
ty to deleat iwea #ar.mr in the samne timefre with adnetic energy p roleise and shaped charge (direct fir anid top atac) warheads. To accomnplish
the objectives; In armor prolscioon~ h programn plan is to focus arm technology i high-payoff areas, rapidly integrate technology, provide armor
design gidsli and Provide integrated conventIlonal and nontraditional survivability. The antlarmor objectives will be achieved by eoplolling emerging
shaped charge technology and kinelic energy (KE) project technology, hardware demonstration of high potential warheaeds and KE penetratoirs. and
prvdn antiarmor weapon demog qudrs

CQ (U) COWARISN WITH IFY 1IM DESCRIPTVE SUARYT: (II In Thousands)

Additonal EIF - ed
PT 1962 FT 1963 PY 1964 to Coomplt cost

ROTE
Funds (current requirement) - 0- 9660 6746 Continuing Not Applicable
Funds (as shown in FY 1963 submisslon) . 0- 1066 11233 Contluhi Not Applicable

The fundin decrease of 61.028 inion i PT 1963 is a reutof Congressional diectio n h the FY 1963 Appropriations Act. The funding decrease of
82.407 mlin hiY 1164 Is a result of programn reallignment and revision of the arsil:ts IInflation In the proose Army ROTE budgeL
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Program Element *63636A Tite: Combat Vehleb Annor/Antlar

DOD Mission Area. *53 - Engineering Technology Budget Activty. #2- Advainced Technok DevelOPment
(ATD)

D. (U) OTHER APPROPRIATION FUNDS. ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIE& The related projects at the research level (6.1) are: PE #61102A/AH42 (Research in Materials and Mechanics) at
the Army Materials and Mechanics Research Center (AMMRC), PE #61102A/AH43 (Research in Ballistics) at the Ballistics Research Laboratory
(BRL), PE #61102A/AH6O (Research in Large Caliber Applitions), at the Large Caliber Weapons System Laboratory (LCWSL), and PE #61102A/
AH49 (Missile and High Energy Laser Research), at the Missile Laboratory (MICOM). The related projects at the exploratory development (6.2) level
are: PE #62105A/AH84 (Materials) (AMMRC); PE #62618A/AH80 (Ballistic Technology) (BRL); PE #62603A/AH18 (Large Caliber and Nuclear
Technology) (LCWSL); PE #62303,./A214 (Missile Technology) (MICOM); and PE #62601A/AH91 (Tank and Automotive Tecfr *igy), at the Tank-
Automotive Command (TACOM). Related projects at the nonsystem advanced development (6.3a) level: PE #63102/0071 (Materials Scale-Up Struc-
ture Demonstraton) (AMMRC); PE #63313A'D007 (Missile and Rocket Components) (MICOM); and PE #63631A/DO14 (Combat Vehicle Hull and
Turrets) (TACOM). Finally at the Operational Systems Development (6.7) level there is one program, PE #23735/D341 (105mm Tank Gun Enhance-
ment Program) (LCWSL)). A close relatinship is maintained with other Services and Government agencies in order to prevent duplication. Information
is also exchanged with several foreign governments under data exchange agreements, a memorandum of understanding, and The Technical Coopers-
bon Program (TTCP). A program plan for the vehicle armor aspect has been prepared by TACOM, and for the antlarmor aspect, BRL has prepared a I
plan. These plans are intended to assure that the effort is flly coordinated and frequently reassessed to confirm that new discoveries are advanced
expeditiously.

F. (U) WORK PERFORMED BY: The work will be performed by the I IS Army Materials and Mechanics Research Center, Watertown, MA; Ballistic
Research Laboratory, Aberdeen Proving Ground, MD; Large Caliber Weapons Systems Laboratory, Dover, NJ; Missile Laboratory, Huntsville, AL; and
US Army Tank-Automotive Command, Warren, Mi. Contractors are: JPL (Jet Propulsion Laboratory), Pasadena, CA, and SPC (Systems Planning
Corporation), Arlington, VA.

G. (U) PROJECTS LESS THAN 810 MILLION IN PY 1984

1. (U) D221 - Combat Vehkcle Survival-Aurnen The objective of this project is to develop and demonstrate vehicle armors that will provide
adequate protection for combat vehicles against Soviet tank guns and antitank missiles in the 1988-1998 timsrame. Ideally the armors must be of
lighter weight than present-day armors. The accomplishment of this project will result in more mobile and more survivable combat vehicles, a major
Army objective. Technology gained from this program can be used to provide improved light weight armors for equipment presently fielded in both
active and reserve components of the Army. This was a new project start In FY 1983 with the goals of developing and demonstrating new technolo-
gles that have maximum potentisl for exploitation in new and current combat vehicles. Once the technologies are developed, they will be demonstrat-
ed in full-scale tests. Initially, efforts will concentrate on a system known as "reactive armor," which appears to have great potential to provide

UNCLASSIFIED
I - 2I

I ,-i

a

, , , ,| I II Ia



P(ran Elament e u, Tt: Combat Vehiled ArmerlAnlrmor

OW miin Arm #N3 - Enlneen Te oloW Budget Actlvi. #2- A&Mned Tewhnloey Devopaemt
(ATO)

protection against ballistic threats in the 1988-199 timeframe. The other technology, ceramic armor, will initi*lly be brought on at a Somewhat Slower
rate. It is envisioned that it will be able to both complement and supplement reactive armor without unacceptable weight and space penalties.
Development of lightweight armor design methodology will become a large portion of this program. Program goals for FY 1983, FY 1984, and FY 1985
are: (1) focus armor technology in high-payoff areas, (2) provide rapid iWegraton of technology, (3) provide design guidelines. (4) assess effectivenes
of armor technology, and (5) integrate conventional and nonconventional survivability. Project milestones are: (1) demonstrate application and exploit
reactive armor technology by 1985 and (2) provide lightweight armor design guidelines by 1985.

2. (U) D223 - Combet Vehicle Andirmor The objective of this project is to develop and demonstrate the capability to defeat threat armor
as represented by the Future Soviet Tank (FST). The four phases of the program are as follows: (1) Demonstrate in two years an improved kinetic
energy round that will enable the M1, M6OA1, and M60A3 tanks to defeat the FST, (2) demonstrate the penetration capability of soft-launched, rocket-

assisted, kinetic energy penetrators against the potential armor of the FST, (3) demonstrate the penetration performance of a top attack warhead that
is suitable for 100-125mm missiles or projectiles, and (4) demonstrate a large high-explosive antitank (HEAT) (shaped charge) warhead capable of

defeating the frontal armor of the FST. This was a new project start in FY 1963 with the goals ot (a) demontrating in two years an improved 105mm

armor-piercing fin-stabilized discarding sabot-tracer (APFSOS-T) round that will enable the M1, M8OA1, and M60A3 tanks to defeat the FST; (b)
demonstrating the penetration capability of a soft-aunched, rocket-assisted, kinetic energy (RAKE) penetrator against the heavy frontal armor of the
FST; (c) demonstrate the penetration performance of a fly-over-shootdown warhead utilizing three-dimensional, nonaxisymmetrical explosive system

suitable for 100-125mm missiles or projectiles; and (d) demonstrate an advanced technology 150mm HEAT warhead capable of defeating the frontal

armor of the FST. FY 1984 goals irnclude: (a) conduct final demonstration of the improved 106mm APFSDS-T round; (b) develop penetrator designs
and operating limits for the kinetic energy (KE) missile and RAKE; (c) develop fly-over-shoodown warhead integration support; (d) design and tabrIcate
laboratory flight body and fuze for the 150mm advanced technology HEAT Warhead; (e) Initiate effort to demonstrate the application of tandem

warheads in the 150mm size against the frontal armor of the FST; and (f) demonstrate the advanced capabft of composite KE penetrators against
the FST-type threat.

If. (U) PROJECTS OVER $10 MILLION IN FY 1964: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63637A Tile: Advanced Propulsiln/launch System. For Munenc [)
DOD Mission Ama: #553 - Engn n Technology Budget ActWy. #2- Advanced Technology Development

(ATD)

A. (U) RESOURCES (PROJECT LISTrlN): (S in Thousands)

Total
Project FY 1992 FY 19l3 FY 1904 FY 1965 Additiona Estimated
Numibe Tle Actull Estimate Estimate Eantls to Comeo Cost

TOTAL FOR PROGRAM ELEMENT - 0 - - 0" - 628 670 36502 37800
D155 Liquid Propellant Guns/Ammunition Sys-

tems -0- -0- 628 670 36602 37600

*This program presently in exloratory development (6.2) is a new start in advanced development (6.3) for FY 1964.

U. (U) BRIEF DESCRIPTION OF ELEMENT AND MISMON NEED* This new start FY 1964 advanced development program will provide technology
development and demonstration of a brasaboard regenerative lquid-propellant (RGLP) 15 mm gun/amninmtion system. A regenerative liquid-popu-
slon device will be designed and incorporated into a 165mm technology demonstator for ballistic tests to evaluate operational efficiency and maturity
of this propulsion conocpL Conourrntly, a family of liquid propellonts for guns will be charactorzed and evaluated to verify suitabilty for use n military
weapon systems. Liquid propellants (IP) offer substantial advantages over solid propellart. Thes advantages occur in production, logistics, opera-

'tons, and demillitaization. In a preliminary fe cycle evaluation of luid propellants by the US Army Armament Research and Development Command
(ARRADGOM, with samstance of the US Army Armament Materiel Reainess Command (ARRCOM) and the US Army Material Systems Analysis
Activity (AMSAA). the advantages of lquid propellant have been Identified One of these advantages is in production, where critical raw materials are
not required and where environmentally undesirable byproducts are not produced. Since the proposed production process is automated sesilly, using
commercially available equipment, costa of both facility and propellant ae significantly less than comparable solid propellants,. Liquid propellants
require less volume for storage and may be shipped In bulk quantities. Current liquid propellant candidates ae rot ignited soi and do not release
energy rapidly at atmospheric pressure, thereby providing enhanced safety and reduced weapon system vulnerability. Combat vehicle deign will be
simplified through use of lkiuid propellants. Since these propellants can be stored in bulk quantities safely, ammunition storage will be enhanced.
Where a projectile is loaded mechanically, automatic loader design will be simplified and rate of fire Increased. Potential ballistic improvements include:
reduced wear and erosion in gun barrels, reduced muzzle blast and flash, significantly increased muzzle velocities (difference is 25 percent) and
capability to soft-launch an acceleraton-sensiive projecl; e.g., sell-contained munitions. A summary of quantified advantages from liquid propellant
use includes: a 60-60-percent reduction in propellant charge costs, a 40-percent reduction in ammunition transport requirements, more than 50-percent
increase in am unition storage on combat vehicles, and safe and uncomplicated propellant demilitarization since liquid propellents are biodegradable.
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Progra, Elemert #*S 7A Title: Advanced PropuliaW Laminh Sysm For Mnloe

DOD Mission Aea *US - Engineering Teshneegyf Budget Ac&Wt #2 - Advanced Teelmleg DeveloMnt
(ATD)

C. (U) COMPARION WITH FY 196 DEsCRIPTIE SUMMARY: (1 In Thousinds) This is a new stat in FY 1984.

D. (U) OTHER APPROPRIATION FUND& (S In Thousands) Not Appl l.

L (U) RELATED ACTIVME&: Coordination of liquid propellant work among the Army, Navy, and Air Force and Defense Advanced Research
Projects Agency is provided through the Joint Service Liquid Propellant Task Group operating under auspices of the Office of the Under Secretary of
Defense for Research and Engineering and through technical liaison and brefing of program acconplishments Coordination within the Army is accom-
pushed through participation in the Army Liquid Propent Workn Group and tu direct technical Nlson and meetings. There is no unnecessary
duplication of effort within the Army or other Department of Defense organizations.

F. (U) WORK PERFORMED BY: The US Army Armament Research and Development Command. Ballistic Research Laboratory. Aberdeen Proving
Ground, MD, will direct this effort and perform 35 percent of the work in-house. One major contractor. General Electric Ordnance Systems Depart-(merit, Pittsfield, MA, and three to five other contractors will perform the balance of work and provide requisite support. Contractors wig receive
approximately $400K.

G. (U) PROJECTS LESS THAN $10 MILUON IN FY 1964: D155 - Liquid Propellant Guns/Ammunilion Systems (NEW START): This new start,
FY 1984 program provides for technology development and demonstration of a brasaboard 155mm regenerative liquid-propellant gun/ammunition
system. The first-year effort will include formulation of a detailed plan for conducting this five-year advanced development program. Results of the FY
1983 exploratory development Program will be evaluated and exploited in developing the concept for the 155mm brasaboard liquid-propellant gun
demonstrator. Potential contractors with the technical expertise, equipment, and facilities to support liquid-prope4at demonstrator development will be
identified. Conceptual layout/design will be initiated for the 155mm regenerative liquid-opellant technology demonstrator utilizing current liquidpropel-
lant. This effort will consist of several subtasks including propellant chamber design configuration, selection of component geometry and location.
design layout of the breech-loading mechanism, development of projectile loading scheme, and selection/design of effective recoil mechanism for the
liquid-propellant demonstrator. This effort will wovide for layout/design integration for this brasaboard system. From this conceptual design, compo-
nent sections of the demonstrator will be fabricated, tested, and evaluated for system compatibility and integration. Other supporti efforts will include
development, test, and qualification of enhanced-performance liquid propellants. The formulation and development of optional production methods for
liquid propellants will be actively pursued. In FY 1982 exploratory development efforts were conducted encompassing improved propulsion concepts
and completion of a system study for the application of a liquid propellant for a self-propelled artillery wespon in Program Element *62618A, Ballistics
Technology. The study shows that the greatly reduced propellant costs warrant logistic support, and increased operational capebilities are achievable
with liquid-propellant munition systems. In FY 1983 exploratory development efforts will be continued to include test firings of a 105mm regenerative
liquid-propellant concept using a testing fixture, testing of the regenerative propulsion concept at ambient and low temperatures; evaluation of an
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(ATh)

wmproved igniter device for use i a liquid-propellant gum; and extensive evauation and characterization of candidate iquid propelat under a wide
variey of environmenta condition. Thes program elemnent will begin In FY 1964 and provide developmen and demonstion Of brassboerd (test
fixture) regenerative liquid propellant for 156mm gun/ammunition. A regenerative liqui Propulsion device wE be designed end Inomporated into a
technology demonstrator for baieic test to evaluate Operational efficiency and maturity otffft~ propulsion concept. In subsequent years continue
advanced development phaises to comnpletion of the 155mm self-popele howitze demnonstration flirngiL Target date for ompletio of demronstration
firings is fourth quarter Mg6.

H. (U) PROJECTS OVER $10 MILLION IN IFY 1964t Not Applicable.
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FY 1964 RDTE CONGRESSONAL DESCRIPTIVE SUMMARY

Program Element #113710A Title: ight Vilion Advanced Development

OD Mieeion Aa: *551- eW-treomd Physical Budget AcNtt 02 - AdvancdTed new Deelopment
Sences (ATD)

A. (U) RESOURCES (PROJECT USTINQ) ($ in Thousands)

Total
PI e FY 1M62 FY 193 FY 1364 FY 1365 Additional Estimated
Number TIt Aet Eastit Esmtn Estimate to Cenpletln Cost

TOTAL FOR PROGRAM ELEMENT 33591 33739 29189 46430 Continuing Not Applica

DK70 Night Vision Advanced Development 23722 22603 20754 30093 Continuing Not Applicable

DK86 Night Vision for Airborne Vehicles 2642 3269 4997 6416 Continuing Not Applicable

DK87 Night Vision for Combat Vehicles 7227 7867 3438 7921 Continuing Not Applicable

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISION NEED. The Army needs an improved capability to fight at night and during adverse( weather or limited visibility. The covert or passive capability to find, Identify, and destroy enemy targets with modem weapon system cannot exist
wto the technology advanced developments of this program element. The objective of this program Is to apply the advances in technology to new
and improved night vision and electro-optal systems for the infantry (Individual soldiers) antiarmor and air-defense missile systems, combat and
mechanized infantry vehicles, and scout and atack helicopters. The needs will be specifically satisfied through the evolutionary upgrade$ of the high
performance tactical surveillance and fire control electra-optical system by the incorporation of automated target detection, Identification. a tackng
hardware. In addition to Improved weapon effectiveness, these new systems will significantly increase the weapon systers' survivabity by reducing
their exposure to enemy threats. The needs of the Infantry and lightweight air defense systems wil be satisfied by the Incorporation of low or no
maintenance, miniaturized, critical components which will be used In multiple application throughout the Army. The economies of scale and high
emphasis on total integrated logistic support costs reduction will permit an affordl night and adverse weather capability for the infantry. A critical
portion of this program is the concurrent development and system Integration of electro-optical counter-countermeasures which will prevent ft enerny
from rendering any of these systems ineffective. This program element contirbutes directly to majo Army technology thrusts in Very Intelligent Surveil-
lance and Target Acquisition (VISTA) and Self contained munitions.

'
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Program Element: #63710A Title: Night Vision Advanced DeveloIment )
DOD Mission Area: #551 - EletFronie and PhysIcal Budget Atty #2- Advanced Techology Developent

Scienes (ATD)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Aditinal Estimated

FY 192 FY 1363 FY 1964 to Completion cost

RDTE
Funds (current requirements) 33591 33739 29189 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 35617 30224 34816 Continuing Not Applicable

The reduction In the FY 1962 funding level was due to reprograming to higher priority Army requirements and the Increase In FY 1963 ($3515), is due
to program realignment The reduction of $5.627 million in the FY 1964 funding level was due to reprograming to fund higher priority projects.

D. (U) OTHER APPROPRIATION FUND: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES This advanced development program bridges the developmental gap between Programi Element #6270. Project
#D95 (Night Vision Inrvestigations) and Program Element #64710A. Project DL70 (Nght Vision Device). Night visio and electro-op"a technology
and systems for surveilance, target acquisition, navigation, or tr control Is a required capability for most of the Defense Department's major weapon
systems and is a deired capability for all of them. As a result, a significant number of Inweagency agreements or understandings on technology and
system development have been approved and each yer new agreements are approved or active ones are updated The prary objective of the
agreements is the partitioning of responsibilities for materiel development in order to eliminate duplicative efforts. Within the US Army, cooperative
agreements exdst between the Electronics Research and Development Command and the Tank-Automotive Comm.id (including to program aag-
er for the M1 Abrams and the M2/M3 Bradley Vehicles); the Armament Research and Development Commnd for Fire Control. the Missile Command
for detector tech,ology and missile seeker developments; and the Aviation Research and Development Command for automatic target seeke deve-
opment for helicopters. In addition to having the executive responsibility for standardizing the use of infrared common modules throughout the Depa-
ment of Defense (DOD), the Night Vision and Electro.vpt Laboratory Is the prime US Army representative to the Joint Technical Coordingting
Group for Electro4Ocs in DOD. One of the group's prime responsibilities is to insure the elimination of duplicative research and development
programs among the three Services. In the interest of ,acheving maximum standardization and interoperability of these types of systems throughout
the NATO alliance, active participation in the Surveillance, Target Acquisition, Night Obeervation, Panel IV, of the NATO Army Armament Group is
maintaied. Additional efforts have resulted in the Federal Republic of Germany and the Netherlands adopting a memorandum of understanding for
the coprdcto and use of the DOD Infrared commonl modules within their weapon system
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EWMisinAra-#51- 1 ehnt and PhIc Budge AcUYRYW #2 - Advornced Techniology Devulepmntr
Soleness (ATD)

F. (U0W4 PERFORMIIED BY: The workc a performed by the Night Vision and Electro4Opt Laboratory (Fort Belvoir, VA). of the US Army
Electronics Research and Developmient Commmn4 Ad^ WO. Primary contractors Inchlde Rocloooll Intonatioal Anaheim. CA; lHughe Aircraft
Company. EL Segundo, CA. Tu Inagumenfts Inc., Deoos TX; H oneywl Inc.. Lsidngton. MA, and Minmeapolls. MN; Magnavoxc Corp.. Mahwah, NJ;
Mart Marietta Co. Orlando. FL; NortWo Corp, Anaheim, CA, Aeroneu*'onio Ford Corp. Newport Beach, CA.

CL(U PROJECTS LESS THAN SI. MLION IW PT 1W4t-

1. W -U MKSNgh Vision for Airborne Vehichm The purpose of this project is to identifly and vrpol new tednologise as they apply to
solving critical night vision or electro-op"a deficienie for US Army airborne vehicles. The unique operational requirements and system capablities
for thes vehicles (as well as those for the combat vehicles discussed below under roject 01(7) demand system Intgat techniques which we
uncOmmon to other battlefield target acqisition and fire corol suaysteme. Major accomplishments during FY 1962 were the successful lighttes
of a miniaturized and stabilitzed infrared sensor packag on fxed- and rotary-wing aircraft for demnonstaing the capability of Infared surveillance and
fie control for smal unnmed aiborne vehicles and the initiation of the efor to Integrate a high-performance infrared soeso onto a UH-1 vehicle to
serve as a dat collection device permittng the establushmnent of air-to-ground limage dat base on which future automaetc target classifiers will
operate. During FY 1963, this Airborne Sensor System for Evaluastion and Test (ASSET) wil complete Its aircaf Integation, will have the digital san
converter (deveope under project 01(70) iteograted Into It, and will begin to establish the digital data bas for &aomatic target classifer systems.
The data collection will continue Into FY 1984 when final flight tests will Indicate which class of target recognizers wil be standardized for Army
airborne use. The adopted standard will be full-scale development under respective project managers for aviation weapon system program but will
be confguration managed by the Night Visio and Electro-Optics Laboratory as a standard infrared system common module, after the weapon
system's type classification.

2. MU 01(37 - N~gh Vision for Cembaet Vehill As with project 0(86. this project addresses the unique US Army requirements for
mutliensor electro-optics technologies for combat vehicles, the mechanized infantry, and other ground maneuiver elements. Most combat vehicles
require the integration of more than one electro-optical seor. The combination of a gunner target acquisition system, a laser rangefinder system, and
potential use of a commandoes and drivers view devices demands a total system Integration concept which will mmdmize the synergistic effect of
multlsensors. During FY 1962, models of the Advanced Drives Viewer were completed and the initial developmental testing condlucted. Operanalx
testing began and will continue to late FY 1963 when full-scale, engineering development will begin under program element 64710A. Similarly, the
002 Lase Rangefinder successfll completed advanced development and will become a vital part of the M1 Abrams Tar* Product Improvement

*Program. The Independent Commandler's Viewer Program will continue In Advanced Development unfi FY 1964. A very significant accomplishment
was the demonstration of the advantage of a pole elevated soeso on the battlefield for target acquisition and artillery adjustmn The HELDAT 8
l est condcte at Fort Sill, OK Indicated the capablt of completely passive (nwodar) sensors to accurately detect and recognize targets to five
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klomotens while keeping the vehicles and crew in deflade. As a result of this success, the Elevated Target Acqulsition System (ETAS) will begin
advanced development In FY 1963 with a multsensor concept employing an Iir system, a laser rangefinder, a high resolution TV, a radio
frequency interferometer (for enemy radar detection), and an option for a low-power, survivable, Iow-probablity-of-interept (LPI), modular radar sys-
ten. This development will continue Into FY 1964 with development test scheduled for early FY 1965. The ETAS pole (50 to 80 feet) will be designed
to be integrated also onto the Light Armored Vehicle (LAV) when selected by the US Army for its light divisions and onto an M2/M3 Bradley Fighting
Vehicle cdams for the conventional heavy close combat vehicles.

K, (U) PROJECTS OVER 110 MILLION IN FY 194:

1. (U) P reect: OK70 - Night Vision Adancod Drlop ment

a. (U) P eot Doeecrptieft The Army has the need for a coot-effective ability to fight at night and during limid visibility as effectively as
during the day. This prcoec applies new techniques. components, and devices to produ= signillcan cost reductions and performance Improvements
for night vision devices to meet that need. The combat capablity is required to counter the tiweat of a foe that plans to continue combat operations
during periods of darkmes and liited visibility. This is the base proect for tt program element and has as Its oWtIve the advanced development
of npght vision aop nd devices which have application that we not unique to a specifik weapon symor vehicle. The key ares of
Investigation i'rde Infrared focal plane detecting arrays and foca plans system prototypes or demonstrators, automation hardware and software
advanced dweoment for all electr-opa system, and multisnsor system Integration using critical tectnologie such as low power multifunction
lamem and rdAlinete wave target detection and classification devices

b. (U) Pr ogr Acomlihmnts and Futur Efforts:

(1) (U) IrY 11 Acenmpl me:r The Thermal Weapon Sight (TWS) development program continued on schedule and within budget
with final hardware scheduled for developmental testing In the third quarter of FY 1963. The Passive Wide Area Alrt system and the Ground to Air
Infrared System Target Classifier providing for passive, noncooperative Identification Friend or Foe OFF), were delayed while awaiting the analysis of
the limited ground-to-air imagery data base by the US Navy. The alerting system contract was solicited durIng the lat quarter of FY 1962.; the IFF
sye wi be solicited in FY 1963. The delays wi not Impact upon the US Armys goals povided FY 1963 awards of tos programs re made. The
upgrade of the Prototype Automatic Target Screener (PATS) and the field testing of the Automatic Target Cuer (ATC) began. Contract Award of the
fift demonstration program for the prototype Multi-Sensor Target Acquisition System (MTAS). formerly called STARTLE, was made following suc- I"
cessful evaluation of t two multisensor system candidates. The selection of the winner of the digital scan converter common module developmentwas made and the program for the modules productization and configuration baselne control was awarded. Usi a new hWiiel phase
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epitsadl growth process, the first 0 element common module detector arrays were fabricated wt performance exceeding the current specifications.
The stabilization techniques program was initiated and full operation of a dynmic tmbed for focal plane evalumion will be available in FY 1983. The
major contracls for me development nteVatio. and Wet of electro-optical -ountme e (C) componentry for adting systems contin-
ued; addional effob began concurrtly with the TWS program In this poject ind the ETAS program In project DK87 to ensure that Counter
Countermeasure (CCU) protection a afforded these new systems pror to their transition to engineering development A contract for a second source
C02 Laser Ragodr for the MI Abramn Tank Fire Control System Product Improvement Program has bee awarded. A development program for
the Miniature Eyesafe Laser Infrared Obe ,,ation Set (MELIOS) for use by the infantry for rangefinding in battlefield scenarios where eye safety is
crical will be Initiated

(2) (U) FY 13 Prom: The TWS program will complet development Waeting and begn operational sngV this fiscal yew. Hardware
repeseting two dimerent design concepts has been procured and the bett of the two will be te recommended concept within the competitively
solicied engineering development (ED) program scheduled for FY 1 64. The Passe Wide Area Alerting System program wil begin dung me first
quarter FY 1963; the IFF system will be solicited during the second quarter of the fiscal yewr. The PATS system and me dga scan converter
common moduls will be tested in me UH-1 teeted, the ASSET system described in project DK86, and flight tested prior to Its delivery to the US
Armys Aviation Research and Development Command for integration into me AH-64 Attack Helicopter. The multsensor sensor using infrared and
millimeter wave devices will be integrated Into the High Mobility and Agility (HIMAG) test vehicle in cooperation with the US Army Tank Automotive
Command. and demonstrate the automatic capability of multiple target detection. classification, and fire control aim point selection using a rapid-fire
75-millimeter cannon and munitions provided by the Armament Research and Development Command. The common module detector arrays
fabricated using the liquid phase epitaxl (LPE) proem will be evaluated for a production transition decision. The LPE growth process will be
modified to include detector array processing for the high density second generation focal planes used In the TWS program. These focal planes will
also be evaluated by the stabilization facility to support the missile seeker acftty of the US Army Missile Command. The electro-op1ical OCM program
wil continue. The qualification of the second source for the M1 Tank Laser RangeFinder will occur and the program will be transitioned to engineering
development under the main battle tank program. The development of Miniature Eyssafe Laser Infrared Observation Set will continue; a compact laser
for use by special forces will also be demonstrated.

(3) (U) FY 1964 Planned Program and Bam for Odget Yew Request: Operational tests will complete the TWS advanced develop-
ment pogram. The TWS will be evaluated against the Nite Infantry Thermal Equipment (NITE) requirements and the Stinger Air Defense Missile
System night sight requement In keeping with the basic phiosophy of acquisition and gstic-support commonality for the sights and their compo-
nents, TWS advanced development wil continue, but during FY 1984, will be addresing the requirements of a night sight and Vacker for the Army's
RATTLER program and a stabilzed sight as a seeker candidate for he Fiber Optcaly Guided Missile. A memorandum of understanding has been
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recently signed by the Commanders of the Army's Electronic Research and Dsvelpmnt Command and the Mise Command to insu that maxi-
mum consideration wil be given to Identify the last epersive approach to the skers developmen Development Test and Operational Tes (DT/
OT I) are scheduled to begin on the Passive Wide Area Alerting System by th end of FY 1984. Since thf sstem is the passive adjunct to the
Electronic Support Meaures Program ADEWS (Air Defenm Elctronic Warfare Systm), the pswv system wil be integrated onto the same vehicle
as ADEWS and undergo a joint DT/OT I. Both systems will represert an integrated version of the s defense search, deing, and tradig system
for the Short Range Air Defense Command aid Control (SHORAD 01) program. Engineering dwepmwt will begin In FY 1965. The passive IFF
system will continue advanced development until successful completion of its D/IOT I in mid-FY 1966. An advanced development model of the
Automatic Target Cuer (ATC) will be Integrated Into the ETAS vehicle (being developed under project DK87) and provide the field artillery the capai
ty to rapidly (automatically) detect and classify targets with a completely passive system. Following the successful multisensor fire demonstration on
the HIMAG vehicle during the last quarter FY 1983, the advanced development of the MuiSenor Target Acqstion (MTAS) for the MI Abram
Tank and the M2/MS Bradley Fighting Vehicle will begin. The electro-optical CCM developments will concentrate on the Multi-Seneor Target Acquis-
tion System (MTAS) and Elevated Target Acquisition System (ETAS) programs; its results for the TWS wIl be transferred with the basic sight program
into engineering developiment The LPE foc plane technology for the TWS will also be transferred duaing FY f964, While the second-generation focal
plane arrays will be integrated into the first of the prototype advanced infrared Imaging systems. As part of a multisensor fire control system, the three-dlmenaional C02 laser radar device for all-visbility target acqusition and engagement will be hardened. During FY 1984, the Miniature Eyesafe Laser
Infrre Observation Set program will complete advanced development and will be transferred to engIneering development.

(4) (U) P*a. I Ceniptleo- The is a iontnln program.

c. (U@) Majr Metenes Not Applicable.
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FY 1W4 RUTE CONGRESSUt4AL DESCRIPTIVE SUMMARY

(Program Elemer *47MU Title. Remotely P~ee Vehicles (RPVs)Ironv@

DOD Mission Area- #W1 - lasenle saw Physle Budget Ac6Wvty #2 - Advuted Telwilu DevelopntA
Soenees (AID)

A- (U NEURCE (PROJECT LUflNO (S In Thousands)

Tota
Press IF 10641 IFT 1M6 IFT IM6 IFT 156 Asdiiolo E-- Ia
Nmserw TIS Acluel Esimelts Eamals REviiats to Comipletion cost

TOTAL FOR PROGRAM ELEMENT 1303 4155 6350 6672 Contn*Vn Not Applicable
Ok5l Remotely Piloted Velicle/orne 1303 4155 6359 6572 Conrtnug Not Applicable

0, MU ERIEP DESCRIPTION OF ELEMEN4T AND MISSI111ON NEED This Mrora prvides an Advanced Development base for Improvements to
the Remotely Piloted VehCil (RPV) System being develope wnder Progr Element (PE) 64730A and for the developrmeand demonstration of
additional RPV mnission capabilities. RPVs we required to extend the eyes of the brigade and division commandlers to the range of thew artley
Inrese the effectivenes of thei drect supor fireower, and provide laser designation for lase-gided weapons. Sophiticate enemy air defense(systemsa Preclude the useO Of manned aiCraft perfoming such penetration missions. Prclced Improvements to the RP V system include night/adverse4 ~~weather sensors udtVn Fowrd Locking Infrared (FUR) and millimeter redar technlog, Improved command and control technqusm such as muitple
air vehicle control from a single ground station and extended range of operation, survivabiit simulations and studies, eye-safe laser, and air traffic
control/ientification friend or foe. Additional missions identified i the Required Operational Capetilty (ROC) for the Remotely Ploted Vehicle include
electrni warfae, meteorological sensor, commrunication relay platform. radiac survey, and decoy operationis.

C. (U) COMPARISON WITH PT 1063 DESCRIPTIVE SUMMARY: (S In Thousands)

Totl
Addiions! Estloated

_____________________FY 1962 FT 1983 IFY 1IO4 te CotpletIon cost

ROTE
Fund~s (curt equ~ement) 1303 4155 6350 Continuing Not Applicable
Funds (as sho~w I FY 1983 subm~sson) 4506 4166 660 Con~tnug Not Applicable

FY 1962 funds were reprograrned to RPV PE# 64730A to reduce the risk in achieving the RPV full-scalle develoment schedule. The funding
decrease of $11 thousand in FY 1963 Is a result of pro rat application of general Congressional reductions to the RDTE.A appropriation. The $241
tusan fundin decrease i FY 1964 resulted primariy fromn a revii of th eantIcipated Inflation lIn the proposed Armny ROTE budget
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D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Within the Army, Exploratory Development of RPV technology was conducted under Program Ei" ient (PE)
#62732A (RPV Supporting Technology). Full-scale development (FSD) of the first-generation RPV is conducted under PE #64730A (Remotely Pid
Vehicles). This program element (63725A) provides an Advanced Development base for moving Supporting Technology programs into Engineering
Development The Army, Air Force, and the Navy RPV Program Managers and Marine Corps liaison officer meet to preclude duplication of efforts
among the Services. Ineroperability is being pursued through a Memorandum of Understanding with the United Kingdom. There Is no duplication of
effort in mini-RPVs within the Services.

F. (U) WORK PERFORMED BY: US Army Aviation Research and Development Command, St. Louis, M, Combat Surveillance and Target Acquisi-
tion Laboratory, US Army Electronics Research and Development Command, Fort Monmouth, NJ; Research and Technology Laboratories, Aero
Mechanics Laboratory, Moffett Field, CA Applied Technx'ogy Laboratory, Fort Eustis. VA; and the US Army Night Vision and Electro-Optics Laborato-
ry, Fort Betoir, VA. Contractors actively participatir the RPV development are Lockheed Missiles and Space Company, Inc., Sunnyvale, CA;
Honeywell, Lexington, MA; Hais Corporation, Melb. e, Ft; Georgia Institute of Technology, Atlanta. GA; and Hughes Aircraft, Culver City, CA.

Q. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: DK61 - Remotely Piloted Vehicles/Drones The objective of this project is to develop
and test improvements which enhance the capability of the Aquila System to fully meet the operational and technical capabilities identified in the ROC
as required/desired growth options for the RPV. Efforts are oriented at providing this system with improved night/adverse weather sensors and
improved command and control capabilities that permit multiple air vehicle operations from a single ground control station as well as operations at
greater ranges. Provisions to accommodate other mission capabilities fo mini.RPVs are being pursued to provide a broad range of capabilities for use
beyond the Forward Line of Troops (FLOT). This program provides an advanced development base for improvements to the RPV. Commonality of
components within the Army programs and with other Service programs is being pursued. The main effort in FY 1982 was the development and
testing of an RPV Mission Payload Subsystem (MPS) with night and limited adverse weather capability. The Forward Looking Infrared (FLIR) MPS will
be alternate and interchangeable with the daylight MPS and will perform the same functions of target detection, recognition, fire adjustment, and
damage assessment for the field artillery as well as laser designation for the US family of Precilon Guided Munitions (PGM). This program addresses
a long-stated need for 24-hour operation of the RPV System and is a requirement in the RPV ROC. Tests and measurements analyses and simultane-
ous studies will be conducted to addre an Army requirement to define the effectiveness of FUR and day mission payloads at high designation and
sensor look angles in clear air and smoke obscurant environments to define target reflectivity characteristics. In FY 1982 the FUR Mission Payload
System (FMPS) was delivered to the Government for test and evaluation in a manned aircraft. FMPS pfoorance was evaluated both day and night )
under simulated tactical conditions. FMPS imagery of operational tank and truck targets was assessed as meeting and/or exceeding detection/
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recognition requirements. In FY 1963 FLUR mission payload development efforts Will be ompleted. and the Program WIN progress to fhil-SCale develop-
ment in early FY 1964. In FY 1984 a competitive hardware contact will be awarded to develop the capebility of simultaneously controlling several air
vehicles from one ground control station. This capability Will allow full utiliztion of RPV equipment and personnel to achieve maximum coverage for
the field artillery, while at the same time, providing the capablty to support other missions for the Intelligence and Electronic Warfare (EW) Communi-
ty. Other tasks include survivability enhancements to improve air vehicle survivability and advanced applications to provide analysis, design, fabrication
and modificationts as required for othe Army RPV missions, e.g., electronic warfare, radio relay, meteorological data gathering, radiac survey, ground
sensor and beacon delivery, mine detection and intelligence missions.

N. (U) PROJECTS OVER $10 MILILION IN IFY 1964- Not Applicable.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element dM3731A Title: Manpower and Personnel )
DOD Mission Area; # 2 - Env menta w and Lfe Budget Acti. #2- Advanced Tefhnoloy Development

Sciences (ATO)

A. U) RESOURCES (PROJECT LTNO): (S In Thousands)

Total
Project FY 1962 FY 1983 FY 1964 FY 196 Addllnall Estimated
Nuner To Acta e Estimate Estimat to Comletion Cost

TOTAL FOR PROGRAM ELEMENT 4159 7479 12021 14457 Continuing Not ApplicaMe
A792 Manpower and Personnel 4159 7479 12021 14457 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Manning the force with the required quantities and quality of personnel remains
one of the Army's most critical needs. Methods must be developed to improve the selection and utilization of soldiers and to determine the manpower
demand of new system upon the avala manpower supply. Requirements must be anticipated early in the system acquisition process to permit
effective planning for personnel acquisition and training. Thi recuires analysis of human performance requiments of new systems and procedures
for trading off system design consideration for human performance requirements, This program element, as part of the major Army technology thrust
in Soldler-Machlne Interface, provides for research to develop models for projecting personnel resources and for allocating resources to requirements;
techniques for attracting needed personnel into the Army and assigning them to Military Occupational Specialties that capitalize on their aptitudes and
-interests; programs for retaining highly qualified personnel; and programs for developlng cohesive units and the leaders needed to assure effective
combat readiness in the high-technology Army environment This program element provides the Army's response to ft Congressional requirement for
a DOD-wide effort to relate selection criteria to successful on-the-job operational performance.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Adc Esbted

T 1962 FY 1963 FY 1964 to Cempleonost

ROTE
Funds (current requirements) 4156 7479 12021 Continulng Not Applicable
Funds (as shown in FY 1983 subinsion) 4103 9747 12077 Continuing Not Apploibe
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The increas of $56 thousand in FY 1962 tundng level is a result of reprograng from lower priority Army requiremnent. The funding decreas cof
$2266 thousand i FY 1963 is a resuilt of Congressional dhoctiIn the FY 1963 Appropriations Act. The decrease of $56 thousand in the FY 1964
tuning levell is a res-lt of a revision of the antlcipaWtedeon In the propoed Army RDTE budgeL

D. MU OTHER APPROPRIATION FUNDS: ($ In Thousandis) Not Applicable.

E. MU RELATED ACTIVITIES: This work Is coorinated ith Natval Pesnnel Support Technoiogy rogrami Elemnent #6276MN Navy Manpwor
Control System Development. #83707N; Air Force Personnel Utilihation Technology. #62703F. Technolog Input is proie by the related Army
Progremn Elemnt #62722A (anpow, Personnel, and Tralinng). Trl.ervioe technIca advisory groups i education anid Utrlig manpower, person-

no.and organizational effectiveness; coorinate Service developments to elhnlnt unnecessary overa of effort. Cooperative, reeearch efforts with

the Navy an Air Force we conductd i aressof persne seleolo and the Aimed ServlonsVocational Aptt Battery.

(F. ()WR PERFORMED BY- Primary contractors are: WESTAT. Mnc., Rocliile M0, Planing Systemns. Inc.. McLean, VA; Huanan Resources
0oriation. Alexandia. VA. Dynamks Reeearch Corp., Wfl*qgtn MA& and Anacape Sciences, Inc. There e 15 additional contractors; the tota
value of the additional contracts Is $2,158,375. The Army dlevelop~n agency reponsible for t program Is the US Army Resarch institute (ARl) and
Its fleld actiites which are colocaed with Army operationa comm ands

41. (U) PROJECTS LUSS THAN $1@ LLIOK W PY 19ft Not Applocable.

KI (U.) PROJECTS OVER $10 MLLION IN PY 1064:

1. (U) Prege AM9 - Milanpowen mi Personne

* ~~a. (U) Prejes Deserilemn Reeearch Is intended to Wpmrov the Arm~s abity to ideniffy personnel remnt early In weapon systm
deelpent and to reat the avallabla mnpower pool to these requiements in order to. mkntk ingh levela of roomIn-at I e as h1in the face of the
l rget odernization program the Arm has rm undsrtoalrn. This projact wU: (1) develop and oeluate a sysloem that Ingae mnpower, person-

neand training oonaldsrellons throughout wampon systemns developmnent; (2) prvd job ai" and masnagemnent toois for the Army to use i the
o fficlaenangement of the reenlii foroe; (3) valdats fth now Armed Services Vocatonel Aptds btteory (4) provide technlques to reduce( tiio and Iceereiseitof htftl quelllled eollss and (6) asist progeam for i~mpleenin a uif relatin mnnwng systemn and for

aseotiaigrepaceentsoldlers kft unfts
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b. (U) Program Aepslmnmand Future Effortsm

(1) (U) FY 1962 Arconplishmens Measures of job performance were tested and established as criteria for validating the Armed
Services Vocational Aptitude Battery (ASVAB); the reliability of ASVAB scoring was affirmed; a preenlistment screening test for Army applicants was
developed and evaluated. Training measures were merged and matched with the FY 1961 Active Army Accession tae for over 32,000 individuals'
records for use in validating ASVAB scores as predictors of school and on-the-job performance. The Flight Aptitude Selection Test was revised and
fielded, for selecting Army flight school trainres. A e amement system for selecting oficer trainees was developed and fied
tested, and four training modules to kiprove otfier training were developed. Survey techniques were devised to aid in retention of the most highly
qualified officers. A highly useful Commander's Unit Analysis Proflie (CUAP), for providing diagnostic information to company commander was com-
pleted. The feasibility of Army use of the Navy's HAROMAN system to determine the ImplIcations of weapon systems concepts and develolpment on
manpower requirements was successfully demonstrated. A compute-based Traininig Developer Decision Aid for assisting air defense training program
developers was completed. An organtzational analysis and improved management methodology was successfully demonstrated in an element of the
World-Wide Military Command and Control System, and a handook for wider application of the method was completed. A preliminary evaluation was
completed of the impact of the Army's Organiztional Effectveness (OE) program.

(2) (U) FY 1963 Progran An econometric reenlistment model uMi operations research techniques wil be completed. as wil a model
for allocating training resources. Prototype measures for use as post-enlistnent predictors and prototype non-job-specifc measures for predicting
success in the Army will be provided. MOS-specific performance masures. for a plot group of MOS will be developed The Revised Flight Aptitude
Selection Test (FAST) will be validated, and procedures will be developed to optimize the selection of aviation warrant officers Testing of student
aviators on the mission track assignment battery will be completed. Remedial training modules for 12 leadership dimensions identified in earlier
research will be completed, and a paper-anid-pencil test will be cross-velldete with other criteria. An analysis of the efet of gender and tradition on
retention and an analysis of the relationships between retention and soldler expectation will be accomplished. Recommendations will be provided for
unit management of first-term enlistee Attrition based on research of soldier attrtion in Europe as compared to that In the US. Attrition as a function of
school success will be analyzed, and the Armyl Education Information System relationship to retention validated. MOS-apelft~ performance measures
will be developed for sec d MOSs. StrEngth/staina tft as predictrs of peaifomance on Army jobs will be evaluated A handbok for applying
front-end analys is chrique for System Acquisition Reports wil be cmpe. The Navy's HARDMAN methodology for determining imnpower
Implication of new weepons system while In the desn and development phase wMn be applied to two Army system (155mm Self-propeled Howitzer
Improvement and Corps Support Weapo System), and a handbook detaling how to use HARDMAN for Army applctions wil be dev o . The
Training Developer Decisions Aid will be provied to Army smhool, and teat of an intlctlIve vaslon of them wit be completed. Assessment of
the effect of a new Program of Inituetion for the unit rotation manig system will be completed,an for the Army Personnel )
Management System operating under a unit rotation poy will be developed, Preliminary Identification of ele men for a leadeeveomn program
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evaluation system will be completed. An Organizational Effectlvcnese information system prototype wi be provided, and a new procedure for modify.
ing social system (wordn groups) to fit the requiremrents of technical systems will be evaluated. Finally, measures for assgning officers to specific
specialties base on predicters of performance effectiveness will be assessed for use in the Officer Personnel Management System.

(3) (UJ) FY 1904 Plannied IIIegam and Beus feor Nidget Yewn Request The FY 1964 program Is designed to continue a muitlyear
effr to validate the new Armed Services Vocational Aptte Battery (ASVAB). and wil provide field tests of new and/or impwrved mees'e of the
predictors of Armry success. Job knowlege tests will be developed for ASVAS validation critri and as predictors of on-the-job performance and
successful adaptation to the Army. An alternative form of the Flight Aptitude Selection Test wil be comnpleted. Officer selection test material wilt be
evaluiated for performance appraisal valdit and equal enmployment opportunity fairness. Quantitative models of reenlistment poliy Impact wil be
ompleted The Aviation Warrant4 Officer and Commissioned Officer Separation Form developed in FY 1963 will be fiW tested. A prototype methiod for
relating personnel requirements to system design early In the acquisition process wil be completed provliig methiods for task analysis, task alloca-
tion/trade-ofs establishiment of traIning requiremenfts and edstiment of manipow planning anid forecasting procedures. Complete procedures for
applying t HIARDMAN methiodology to Armyr systems Wil be toroughl doumntred. The Impact of t various types of Orgenitionial Effectiveness((CE) program in the Army wi be assed usin the OE Manageme n Maon System. Initial guidelines for the sowiocchncal design of new
weapons systems wil be prepared.

(4) (to) Preoam to Ceniplstler, This is a continuing programn.f

c. (U) Wsa inee Not Appiliafle.



UNCLASSIFED

FY 1984 RDTIE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *63734A Tide: Combat Engineering System

000 Miswo Area #6 - Enginerin Tecielegy, Budget Acttly. #2 - Advanced Teelineleg Development
(ATD)

A. (U RESOURCES (PROJECT LIS ~tI (S In Thousands)

Tota
PlTciF 1962 FY 193 FY 1364 FT 1965 Aditional Estimate

wNuber Tis AcbM Ealkne Estimate Estimat to Completion cost

TOTAL FOR PROGRAM ELEMENT 20 1726 2060 1296 Continuin Not Appliable
DTOA Military Coanstruction and Field Engineer-

Ing 269 255 240 251 Continuing Not Applicable
DT09 Energy Systems Tests - 0- 1471 i801 1045 Continu*n Not Applicable

IL 3. (U) EFE DESCRIPTION OF ELEMENT AID NWMSIO NoE. Pr.ec DTOS - provides for fte valdation and technlogy transfer, in a prowo
type environment, of metod and %tenme developed in ecploatory develoment progam to pide. sepao et information and combat
engineering support or the battlefield. One of the mnissIon am aortfli Is the impact of debrIs clouds crested by ealomdin ordnance on electro-
optical senso systems used for target acquisition and Weapon system guidance. Work In this program will address the cheacterhetion and measure-
men~t Of the debris cloud environment and ft demnstrati of Innovative concepts an d ftqe for iniprovingimoblity in dificult terraln. Proect
DT06 - addresses energy consumption and avaiabfty in the Base Faclt Development an Instalaton SpotActivities in the Army Base Support
Mission Area. This prora Is essential to support thie planning des~gn, construction opertin. fn mainennc of Army facilities worldwide. The
tust of thi program is to demonstrate on Armyi instatons the effectiveness of technoloes, evg"nas in exploratory research. The technolog"e to
be tested have potenia for increasing the energ efficiency of new and .dsftn Army facilies, or to per"i utilizing alternate energy sources. The
obectv e to provide the Army with proven techniology to reduce energy costs, Increase t energy independence of Army facilites and improve
the management of energy resources.



LOCLAWFED

PrgrEnw*#0734A Tile: Combat Enneewln 9yuesme

OMII Aew#n-I g ~ig Tedihelagly Budgot ACU* 02 - Advieeid Teshnolesy Devolopimet
(AID)

C. (U) COUPARISON WITH FY no6 DSCRPTMV SUA nY: pSin ThousWs

TOWd

FY "as FY ue FT Use to Competbon cost

ROTE
Funds (cwront roql~nwnt) 269 1726 2M6 C~MbI*19 Not Appicable
Funds (as shown I Y 1963 errniiso) 26 2730 2127 C&OWsNg Not Applicable

The decrese of $1004 lioMWe i FY 1983 is the restil of Congressional dkoeo I lio FY 19W Appropulalori Act. The Isgem of $77
tOwnd in FY 1964 is a result of repogiing to hNgher psjty propen-- end govii of 1 1 ets fion hle proposed! Anny ROTE budget.

( D. (O) OTHER APROMfATMO RIN (S In ThoumniOs Not Appimble.

L. (U RELATED ACIWITIt Prow M. O W"(t Coesbuclon d Reid EnnhsU - This progrm eles wE il apply lie ilorafty dv
opiren pealme under Piouwn Elmw..t 062716 MAob~y & Weapns Efla Technmology). Arjn #AT40. Adinondl, lila work wil be owdl
notledwTifhi1wlve less of the elOw Serwicae Intow Td4eewm laeMn for Atmoepherio Tfwvwsion Raassrdi mid De~velpsi. The M ha a)r
for the Army Atmoephel Tvrinisolon Rssu'c mi Dweeopen Poope. is lie Almospheric Sciences Laorlory. Owe In Iad la oI s for Its
Navy and Air Force i lil a sa we lie Noval RAaeerh Laboratory and! Air Forme Geophysics Laoratory. DTOO - Thla pron m Is crinted on an
inler-Service basi mli lie ftVY, Ai Fcv*&, &,W Merhie Cop Niruig lie aclilse of ft Joint Serie Chwi E gineerig Rovearch an Devlop
ment Cvordlne"n Grup. md wit olver Gavenunmoe aencies trough wodofispe Jabad propsms w~h ft Air Forc inclde to Energ Audt
Piog id lerdInhlMae I --oft of goltis Loas Anolyeis end Systems Thwmiodyuwaie CULAI) Poop Miled progams inclde: Progri
Elemntd #61102A (Defens Resach So-In-es) Project #ATZS (Be*i Reasotch In Mhmylw Ccrhwdawor US Aimy Consluolon Eninearin Re-
mse--ca Labcrefory. ChomsiMl 1L. Progrs Elemmi #G273A (Mulomy Psiilas Er-nei Ig Taplaclogly) Prooec OAT41 (Miliary Foolilee Enrnser.
Will Technology). US Armay Corhaucon fehA ig IRassme Lsowwkxr j Chmaoelp. L* aid Progran Elemn OUSMA (Energ Technolog Av-
pled lo Ulim FacRNs) Roc OAT46 (Enw Tolalogy Appled to tlary Fadlils.). US Army Conekiron Engnee1 n Reearch Laboratory.
Cheriveign, IL I r npera'mn w the Deparlmenit of Energy to US Army has been eseid lead ropoabl lo 1 oor S -1g 000 energ
acuwiusein soa im Wcgsi -ipiot p ao-i to de tormkneane chI Actre of budkiip wood-*od mos oeegy tmrage mid

-M



Program Element #63734A Title: Combat Engineering 0ysem w

DOD01101ean Amea *552 - 0n0-ea Ille Technollogy Budget Activty: #2 - Advanced Technology Devellopment
(ATD)

F. MU WORK PERFORMED BY: 0T06 - The US Army Engineer Waterways Exeriment Station. Vlokaeburg MS, performs 50% of the work in-
house. Another 30% of the in-house work is performed by the Atmospheric Sciences Laboratory, White Sands Missile Range, NM. The remaining
20% of the work is performed by contractors selected in accordance with Defense Acquisition Regulation procedures. DT09 - Approximately 30% of
project funds will be for in-hous efor particiation by the US.Army Facilite Engineering Support Agency, Fort Belvoir, VA. The remaining 70% is to
be performed by contractors selected in accordance with Defense Acquisition Regulation procedures.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1"

1. (U) DT011 - Mitary Cerntuetlen and FI Engonselng The objetv is to verify and demonstrate the validity of techniques methods,
and criteria developed in technology bae program for **apons effects, combat engineering, and theater of operations construcion activities. These
technques methods, and criteri wIll be rapidly turaserred to appropriate field Army units to improve thelr survIvabillity and operational capability on
the battlefield. This was a new projec in FY 1962. and accomplishments Include selection of a test sit and completion of a test plan for a joint
demonstration test with the Atmospheric Sciences Laboratory to verify munitions debris cloud simulation techique unde obscured! battlefield corti-
tions, andI development of plastic grid specifications for constructing a sand-grid road to demonstrate the adequacy of sand-grid confining systems for)

improving over-the-beech mobility. FY 1963 milestones are to onduct the demonstration tet to verify mVuniin debri cloud sirmuation techniqus,
and to complete grid procurement and develop aid coordinat demonstration plans with Amoy engineer unit of the sand-grid confining systemn for
enhancing over-the-beach mobility. FY 1964 goals we to analyze the results of the munitions deshis cloud demnstration teat and upgade dbi
cloud simulation procedures anid to conduct the demonstration tes of a sand-gid coniftn system using engineer troops and equipment.

2. (4U) OS - Energy S-ysem Tests: This prjc is for tie USA Construction Engineering Research Laboratory to carry cut
demonstrations end test of new energy systems techinolog at Armiy instaltons. The project focas is to demonstrate technology developed throughi
explorstory research for sffective energy oonserveon. altemnats enery sources arid manaemen of energ resowoess on Army isletoan This is a
new projesti in FY 1963. Goals for FY 196 hwiud (1) svakiats hlgldle~y fsmneoees for family housing at Fort Han*mion W; (2) evaluate water
source hoe pumops for smell-scale hesaig systems at Fort HAnilion W; &Wd (3) evaluat energ use after IWrarrnenttion of installation-wide energy
managemenit and conservation med at Fort McClellan AL Qedf for FY 1964 Include demonstrat of a l orgy use battalio headquarters
biddOngat en Army inain end. rertroverteaofetg rstin g.kt end ondlolou cntols to reduce enrgyooneumption in exieting
Army buildigs. Work wIN cothnu antedamonwatn at roo Huttn Wwad Mo~latrAL K
N. (U) PRO.IEC'h OVEK 510MILLON U FT 164 Not Ap~ocole

-
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FY 1964 ROTE CGRSONLDESCRIPTIVE SUMMARY

Programn Elemei #627A TI1U Aidrahaoeien else -w~tfllUuee (ARM-CU)

DOD Mhssion Aneu #551 - Electroic mood Ph~I IBudget ActMry #2 - Advenessi Teshnolegy Develoment
Soes (Advanced Teehnelhogy
Demeonstadm

A(U) RESOURCES (PROJCT USTMS)c (S In Thousands)
Tota

Pree PFY 1962 IFY 1903 IFY 1964 IFT 1965 AddlenkmW EsImat
Nwmber Tit AaWe Esmi Estimat Esimate101 to Completion cost

TOTAL FOR PROGRAM ELEMENT 4611 546 Continuin Not Applicabl
Dial Antladlmlln issl 4611 5m6 Con~tnug Not Applicbl

Co1.. -mmm

SW MU UREP 0fDW.S INW Of EUENT AMQ WIIIIISMO NED. HWlsticalserkence in fth 1973 MIdet war shows tha US. The programn
elemnt proides fth broa nony Aempelc te'chnology bom for t development of contermsemures to ft antrsitlo imssi tweet- The
progrensm 0 orintd at developing countermeseuree applca to. The effort addreses fie mve of acivity trea evkaluton and slmuticir.n counter-
measuree deveopment laboratory simulaton and teeig esablshmnt and iveitenance of a tl-Sendce fied test cmpablit and stwpt of the Tu&
Sevce Joint Woutdng Group on Antfrdlstlo Missie Couintermsre (ARM-CM. Thi progia provides con~tiun analysis of tw informration to
prvide up-todate simulons of oeny systemse for the evaluton of ARM-CM eflectvenese update opWablls of geneic seeke 1o eWmut emnmy
systemso and ' 111mate reconfiguraion aNd new constructIon of a genri soeker to Include postuilated ARM seeker desig responses to preeent and
planned ARM-OM#; pro"id fied test Inineeto fletW IM pport. and daba redaio for plumed field tests of advaned develoment imoto
ARM-CMs; for Air Force Mai'ms Corps Paldot DIVAD. "n othe radus; conftms development and test at. ontu development of poabmiaed
coroinus wove (CW ARM symmoes wid development of oininsm ns appoable to CW syste; codntine"ayis of anti-ARM racder teoftiu
for applcaton to fiuwa radar syste dslgn conitiuedeveloment ofat moem ARM deml 1o1n and ounlotmeres; con 11nue analysis and devel-
opmen of active ARM-CM technt^e provide mpWr to t Tri-Servios ARM-CM Working Groop and NATO ARM-CM anelysle

Al0
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UNCLAMSFIfD

Program Element: #G3MSA Title: AnthedlatUlMssieConerese (ARti-M))

D00 Mission Area: #551 - Electronic and Phyica Budget Activty. #2 - Advanced Techneleg Developmet
Sciences (Advaneed Technoog

c. (u) COMPARisO WITH FY 1963 DESCRIPTIVE SUMMARY- (S In Thousands)

Total
Aditional Estimated

FY 1962 FY 1963 IFY 1964 te Compleion cost

RDTE
Funds (current requirements) 4811 5493 Continuing Not Applicable
Funds (as shown in FY 1963 submisson) 5305 5506 Continuing Not Applicable

Deorse in Fy 1962 remited from reprograming to highe priorit rogrms The funding decreas of $15 tusand in FY 1963 a a result of pro rats
application of general Congressional rductin - to the RDTEA approprisilon. Funding difference In FY 1964 is attributable to program reauignment and)
revsiont of the anticpate inflation in tOe propomew, Army RDTE budget

D. ()OTHER APPROPRIIATION FUN& (S In Thousands) Not Applicable.

*L ()RELATED ACT111IVIII: Development of sniradlation mIsaIe countermesures Is conducted by the three Services with the Army as the lead
Service. The thea date and skasistions. countermeasure technology and field Uea instrumentation developed with~n thi program are utlzed withn
the speific ARM-CU development activities done In Program Elmenws #84307A (PATRIOT). #23731A (Improved Hawk). arid #63729A
(Countrbattery Radar). The Navy has conducted woru In Program Ele men #3516W (Radar Survellamnce Equipmnt)n, and fth Air Force in #69918F
(Electronic Warfare Tehnoog) and #63750 (Cowttsr-Oountrmtessuras Advanced Development). The field NWs Instrumention and computer simu-
lan developed under thi protect iectly suprport the Navy and the Air Force work The tee Services routinely coordinate thei respective pro-
grm via fth TrIServkce Joint Working Group on ARM-CM, tri-Service meetings with the WIntllgec conmunity to define critical gape In knowledge.
and fthough symposia with the developers.

P. (U) WORK PERPOOD 9Y: The present contractors utilized In accomplishin t program we TRIAD Microsystema., Ic., Huntsville, AL.
General Oynsmnice, Pomnona Ck. Bmrunsic Corporation, Defense Division, Costa Mess. CA; CAS, Huntsville. AL; Malibu Research Associates, Inc.,
Santa Monica. CA, Technology Services Corporation, Santa Mwnca CA, and Sliver Spring M0- General Electric Corp.. and Syracus Research Corp..
Syracuse, NY; and EXL hr., Semnyval. CA. The inhouse developinig organizations responsible for executing the program we Harry Diamond Labor.
torle US Army Elecbtro Research and Development Command (ERADCMM. Ad*Khi MD; US Army Mftini Commend (MOM, Redstone Arsenal.

Idoom



UNCLASSIFIED

Program Enm1 1- $6TA Title. An:radlmtion missfl C -. .. - (ARM.1-C)

DOD Mision Area: BU1- Elee'loemdPhysical Sudget Ac.ly: #2 - Advanced Tehmolgy Dev"lopmet
Sciences (Advanced TchnoW

At. Nova Wepons Center (NWC). China Lke. CA, US Air Force Rome Air Development Center, Rome, NY; Deons Communicatons Agency
(Defnse Engineering Cnt). Reston. VA.

(. (U) PIOJUET LES TH 1AN $10 MILON UI T 1W 4 D181 - Antlradilon Miile Countermosuree: The Army hs fided and has under
development a variety of. Thee Thes systems e relatively coaplex and expensive, and serve a critical role for the Army in the field. All we
susceptible to enemy antiradlaon m i attack in varying degrees. Given their atticaity and susceptibility. it Is Ipera"Vit ARM countermeasuree 
be developed and toed vie-a-vis the known and projected threal The objectives of this program ue to characterize and simulate the known,
responsive (to US emitter and ARM-CM designs), and projected thre iss1 systems, to develop appropriate counlereasures to provide laboratory
and field to ir and to provide W-Service data exchanges. The FY 1962 analysis of anti-ARM radar design techniques for future rdars
is in the third year of a throe-year contract. Two reO have been conp by General EectI, Syracun, NY. The first report shows tat the
mision reqIuiemnts make most Army aircraft. The second report shows how. Analysis of ntiuous wave (CW) ARM homing methods and CW
countermeasure techniques against CW ARMs was completed Feasibility analysis of the main beam and binnirg ARM has continued, and analysis of
field test data on the adaptive intoniaty dciminent was completed. Support in ARM-CM analysis to NATO and the Tn-Service ARM-CM Working
Group was provided Many dsting computer simulation programs that evaluate the effectivene% of a specific ARM against a spocf radar have
been modified and tanslord into modular components so that a newly written program may select any ARM, and radar, and any ARM countermoa-
sure for an effectivenes evaluation. At the same time, the oomputer program were made more transportable to other computers. In FY 1963 thret
ARM wmulation wi continue. The ARM-CM program's instrumerted aircraft wil support Navy ARM-CM tam in November and December 1962, the
Air Force TPS-43E tests from December 1962 to Jwuy 1903, and the Marine Corps TPS-69 test in the spring or summer of 1963. The develop-
med of a lIghtweight magnetron for the modular decoy (MODEC) will be compt and taeod in FY 19W. The PATRIOT program will use the
techWlog devlope Under thtis program to begin development of an engineering design model. Analysis of anti-ARM radar techniques for future
radar de n will be completed. The analysis will focus on how radars should be Integrated Into the future battlefield. Analysis of the main beam,
angle bining. and navigat"n ARM se etinolcgy. as wail sa pssible countermesuresagainst these projected threats, will continue. Analysis of
active (le., hard kill) ARM-CM technklus will continue, and an analysis of the feasibility of an ant-ARM missile syster w boon. Modest effor will
be Initiated at doni the Won-doe/rmoy p~od vehicle (RPV) thret Coninuxouis wave (CW) countermeasure development will be Initiated
as wel as countermesure development for the projected threats of main beam ARM. The desin of an advanced geric soker and support
instrumentation s a teethed to closly emulate present and projectnd threats wll be completed. The performance of chaff (used as an ARM-CM) will
be evaluated. The s bal of a completely passiv decoy form for full-scale tes i ll begin. Now Initiatives will includ a desig trade-off study of
a maln-beem ARM decoy anlenn whidh woul be suppled rado frequency (RF) powr from sidelobe-cover1rng active decoys being developed by
projec managers. Low cost. suirvivabIlity, portablity. anid effectiveness mu key desig goals. The majo new efor in FY 1964 will be to complete the

deinof an advanced generic seeke inwnientaion system and begin Its fabrication. Other afte wil Include poeat I, qick look response efts

1-91
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UNCLASSFED

Program Element 063737A Title: Anflrsdlstlen Missies CountemINGSUr U-0)

DOD Mission Ara:a *651 - Elecrhni and PhYsia Budget Act&ty #2 - Advanced TeChneic "ivelcpmei
Sciences (Advanced Technolcgy

to dsmonstreas the effectveness of the main bowm ARM, both analytically and perap with hardwe in a field tsa Blast WOstNg Ms-AN" decoy
panel and fabrication of a passive decoy ilhjnator. which uses a magnetron-type active decoy, will begin. This illuminator will contain a ramp
generator to prevent both ARM attack on the illuminator and accurate location by threat time-of-anlival systems. Many advances in the other phases at
the proga m e ectod. but the direction and pnirte of thsee effort will be strongly influenced by the oordination with the project mnars as
they review the progress of this program in FY 1963. Teostupport for new ARM-CM techiniques will be provided. The paesv decoy braeeboard
hardwere will be developed and evaluated. Support for NATO and the Tri-ServIce ARM-CIA Working Group will be continued.

H. (U) PROlECT OVER $10 MiLLION IN FY 190C, Not Applcable.

Lim me El
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UNCLASSIFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63739A Te: Human Factors In Training and Operational
Effeetiveness

DOO Mission Area: #552 - Envwironmental and Ufe Budget Acty: #2 - Advanced Technology Development
Sciences (AID)

A. (U) RESOURCES (PROJECT LiSTING): (S in Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Number Tle6 Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 3225 3745 8277 7524 Continuing Not Applicable
A793 Human Factors in Training and Operation-

a Effectiveness 3225 3745 8277 7524 Continuing Not Applicable

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISIO NEW. Force modernization will be one of the Afrry'b cn-.al objeties over the next
decade. The Army has over 200 new system, including 40 major system programed for acquisition in the next 10 year The soldier, as an integral
part of weapon systems, must be designed into the systen early in development This progr m element as part of the Army's major technology thrust
in Solider-Machine Interface, will develop new methods to ensure that systems re designed to be compatible with soldier capabilities. Techniques to
measure total system effectiveness, including the human operator, must be tailored to the specific operational use for which the system is intended.
Shortcomings in designing equipment to match human capaillitis will require the additional development of performance aids in order for Oh system
to achieve full performance capacity. This program is also concerned with operator performance in automated command and control systems that will
become increasingly important on the battlefield of the future. The complex decislonmaking sidlie required by complex systems for both operation and
maintenance require that research be conductd to deterrine how the cognitive skills of soldiers can beat be improved.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional -aI I

FY 19I FT lSeW FY 164 to Completion Coat

ROTE
Funds (current requirments) 3225 3745 8277 Cornu Not Applcle
Funds (a shown In FT 1963 tbmlaalon) 3111 3755 840 Continuing Not Applicsle

-I-



UNCLASSIFIED

Program Element: #63739A Title: Huma Factors In Training and Operational
EffectIvenses

DOD Mission Area: #552 - Envronmental and Life Budget ActMy. #2 - Advanced Technology Development
Sciences (ATh)

Increase of $114 thousand in the FY 1982 funding level is a result of reprograming to higher priority Army requirements. The funding decrease of $10
thousand in FY 1983 is the result of a pro rata application of general Congressional reductions to the RDTE,A appropriation. The funding increase of
$1781 thousand in FY 1984 is a result of an Army decision to increase funding in this effort to insure an effective soldier-to-machine interface for
better performance of technologically complex systems.

0. (U) OTHER APPROPRIATION FUNDS. ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES Coordination of research is accomplished through annual DOD budget and apportionment reviews and through
membership on tri-service committees such as the Human Factors Technology Coordination Group, the Human Factors Test and Evaluation Subgroup.
and the DOD/National Aeronautics and Space Administration (NASA) Simulation Wordng Group. Additional coordination is obtained through participa-
tion on the NATO Working Group on Fidelity Requirements of Flight Simulation and the Technical Cooperation Program Panel on Human Factors in
Command and Control Systems. There is direct coordination with the Air Force Human Resources Laboratory (AFHRL), Naval Personnel Research
and Development Center (NPRDC), Army Project Manager for Training Devices (PM TRADE), Army Human Engineering Laboratory (HEL), and the
Naval Training Equipment Center (NTEC) to cover related research in visual displays t ng simulation, human factors in operational tsng, and
aviation crew performance. Data exchange among the Army Research Institute, related Army agencie, and other Services is used to eliminate
unnecessary duplication of research. Memorandums of Understanding (MOU) he" also been coordinated with research product users to Insure

'effective research Implementation.

F. (U) WORK PERFORMED BY: (Primary Contractors) Synthetics Corp., Fairfax, VA, Vector Research, Inc., Ann Arbor, MI; Applied Science Associ-
ates, Valencia, PA; Dunlap and Associates, Darien, CT; and Human Resources Research Organization, Alexandria, VA. There are three additional
contracts that have a total value of $180,000. The in-house developing organization responsible for this program is the US Army Research institute
(ARI), Alexandria, VA, and its field activities which are collocated with Army operational commands.

(. (U) PROJECTS LESS THAN $10 MILLION IN FY 1904 A793 - Human Factors in Training and Operational Effectiveness: Training require-
mente must be addressed as a part of system design so training programs and simulation wiN be available to in the effectiveness of the systems
when they are fielded. With the introduction of systems that Include one or more computers, there is the opportunity to "embed" a training capability
within the systems. This research will provide techniques for early Identification of system training requirements based on the needs of the human
operators/maintainers and will specify appropriate approaches for new system training. The principal obectives of this progrmi are: dedopment of
design specifications for training systems that can be "embedded" as an integral part of operational system, development of methods for task )
estimation and description early in system development. Identification of soldier performance rqurmt and the related taining requiremnsr.

UNCLANIRED
I; S4
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(Prorm Elemnent #6872M Titles: IHURauu Pstr in Trabdag MW Opentionel
Effeevenreas

DOD Mission Arpa: #16W - Iwren-mmntel i fe Budge AcMW #2 - Ad~med Teeliolegy Developmntd
Sclerwes (AID)

Ident~ication of better methods for command staff training in command and Control systems, and developmn at a conpsrenlve s1 of human
factors guidelines and evaluation criteria for ith design of user/operator transactions in battlefield automated systems. PRolec aocoroplishmente
Include deveopmnt of- procedures for evaluatingp design pton for C31 s"se, human factors guidelines for msn-copus interface in Battefel
Automated Systems (SAS). peliminary pocedures for corllninf ormation in fuure commend control, and Intelligence Systems; new procdures for
information collection planning, a handbooki of tactical symnbols for automated diup*ay manpower, personnel and training imame for Army Systems
Acquistion Review Comndl milestone revew queftlonnaires for human faoctor analysis of four developmental battlefield automated systems for use,-
during operational test recommendations for an Improved format for Portraying tmnuin relief, recommendations for color coding of co-- rdpas
maps which reduce human erro by 30%, a hiandbookt for human resources teat and evaluation systemn (HRTES). human factors and training analysis
considerations for design of an automated tactc" data wj syae ifabed FY I 186 netne anoluds. evaluation of a prototp Irabig program for
N kiu ready reserve OIRR) aviators, field validation of an aviator sloon to be used in nop-o-f-te-eartti communication end control proceduies,
docmention of computerized procedures for evaluation of proboble enerytvauses-ol-aaton anid informt collection plenning and field validation( tests of human factors guidelines for ballelal atomrated systama. Tha FY 1864 planned pogram includew. researc to tioprove techifues for
iformation management in battlefield automated! systems, fil teNV of crieri to asesse the design features of battlefield automated ayslars
evaluation of tihe effectiveness of Aircrew training manuals, and Implementing the use of imnyroved tacica syrnbolog in computmd Watlefel and
simulation systems. Efforts will be nitiated to efflectively Integrate the soldier ino the Akr-Land Be0l 2000 and the distributed 1Hsttillsld by Wdei Ig
the hypact thos scensuics have on the soldlir and developing strategies to insure that the soldier wil be prepared to flght In the anticipatedenvironment A major effort will be initiated to concentrate research on Inproving the* Soldier-Maschine Interflace for distributed command and control
systems. Specifically, the use of artificial Intelligence an&aW-tlrn desip will be applied to vehlcular-contained tactical decision systems to
improve operational effectiveness by leveraging soldier capabiltis. Siilr applicatlon will be Incorporated in embedded trels*,g devices in both
vetucular and portale fcal and maintenance devices.

H. (1.) PROJECTS OVER $10 MWOW IN PY 155"- Not Applcable.

'1



UNCLAWFIED

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element 6374*A Tite: Advanced Ekcton device evelopmnt

DOD Mission Area. #551 - Electronic andPhy Budgt Actity, *2- Advanced Tedhnlog Development
Scleane (ATD)

A. (U) RESOURCES (PROJECT USTINO) (S In Thousands)

Total
Proec FY 192 FY 1663 FY 164 FY 16 Additional Esinated
Number Te Actual Esmt Estimat ESsimos to Completion cost

TOTAL FOR PROGRAM ELEMENT 1588 3995 3810 5855 Contlnri Not Applicable
DF32 Advanced Electron Devices 1568 3995 3610 5855 Contni Not Applicable

S. (U) BfIEF DESCRFION OF ELEMENT AND ISSON NEED: This advanced development program in electronic devices, component assem -
bl.es and subsystems provides preplanned 'technoloW Insertion" product Improvements Into systems currently under development or in ini produc
tion, in order to assure qualitative superiority to Soviet systems. As such, the program is presently oriented on several high-priority system such as
the M1 Tank, Remotely Poted Vehicles, S nals Intellience Systems. and radars to assure their technoloW advantage. The hge priority research
and exploratory development devices for hi feasibility has been successfully demonwrted in technoloy base pograms wi be completed and )
demonstrated to meet specific Army needs In accordance with established system schedule. This program wil permit-through major technolgy
advances--the latest performance and cost improvements to be incorpoat Into ongoing systems developments so that technocally obsolete
system will not be fielded. Completion of these devices will provide enhancd combat performance, Improved reliability levels. and cost effectiveness. INow components will be completely developed and tested so that program managers can use them with acceptable risk rather than rely on 5- to 15-
year-old tchnow. To obtain a commitment from system managr, it is vital that demonstrations of advanced devices and sbsystems as cle for
in advanced development funding be carried out. Current efforts will provide a substantially better capablity to fight a land war under the li
visboty conditions of a contemporary battlefield and improved communications capablity in the face of hos$ jamm* This program is a pat of the
major Army technology thrust In Very Intelligent Surveillance and Target Acquisition (VISTA).
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UNCLSIIE

Program Element #63742A Tile: Advanced Electronic Devices Devdopment

DOD Mission Ares: #551 - Electronic and Physical Budget Act.ty: #2- Advanced Technology Developmen
Sciences (ATD)

C. (U) COMPARSON WITH FY 1993 DESCRIPTIVE SUMMARY: ($ In Thousands)
Total

Addtional EstmatedFY 190 FY l96 F-Y 1994 to Complellon cs

RDTE
Funds (current requirewnt) 1588 3995 3810 ConWinng Not Applicable
Funds (as shown In FY 1963 submission) 2233 4006 4902 Continuing Not Applicable

The reduction in FY 1962 is duoe to reprograming of funds to higher Army priorities. Decease m FY 1903 is due to oro rat application of general
Congressional reductions to the RDTEA appropriation. The reduction in FY 1964 is a result of realignment of Army priorities and the revision of the
anticipated inflation in the proposed Army ROTE budget.

0. (U) OTHER APPROPRIATION UNOS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIE& Coordination is achieved with other Government agencies through participation In the activs of the Department of

Defense Advisory Group on Electron Devices (AGED). This and other informal coordination ensures no duplication of effort In this area.

F. (U) WORK PERFORMED BY: In-hous: The Electronics Technology and Devices Laboratory, US Army Electronics Research and Deveiopment
Command, Fort Monmouth, NJ. Principal contractors are: Sanders Assocates, Merrimack. NJ; Varlan Aseoclato Palo Alto. CA, Hughes Arcraft,
Fullerton and Torrance, CA. United Technology Research Center, Hartford. CT; TRW, Redondo Beach, CA: Litton. San Carlos, CA; Bendix Corp.,
Towson, MD; Texas Instruments, Delas, TX; Norden Systems, Norwalk., CT; and RCA. Camden, NJ.

. (U) PROJECTS LESS THAN $10 MILLION IN FY 14: DF32 - Advanced Electron Devices: Traveling wave tubes (TWTs) have been devel-
oped for us in artillery and mortar-locating radars which have a Ie extension of 300% to 500% over presently usd TWTs, providing signilcaint co t
reduction potential. Semiconductor dode devices have ben developed that produce signiflant levels of mMetW-wav energy. Thee niiete-
wave sources are required in radar transmitters for the M1 tank to provide the capability to No through smoke and tog on he battlefield. Millimeter-
wavelength equipment ta can stlsy the requram for viblty and ta t acquisition through smoke, fog, weather. and camoullge. at cost
savings over present tchnology, wU be developed and ipo for use in wop amd communications ysmIs. Irproved, frequencyst"
surfa acoustic wav aeolstors wll be tetne and dellvered as replaemen mode to resove reIneonds frequency hnefrec problem in
Gerniay. The renwining Large and Very Large Scale Inerated Cfrtcd Modules (3 each) for Advanced QUICKLOOK and GUARDRAIL Electronic
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II

Program Element *63742A Titl: Advuancdleeteeo Deo eeo Deve4opm

00 Mission Atm #ml - Eelom nd Phy Budget Actliy #2- Advated TonlOgy Deveet
Selanees (ATD)

Warfare and Intelligence Systems will be designed. fabricated, and tested. The iilm design and Wo" models of the slow frequnyopping
synthesizer to improve the securty of the Remotely Pioted Vehicle data Inks will be completed. Development wil begin on a conformal "all eleotrn-
ic scanning antenna that can be applied to the surface of tanks (Ml) to reduce silhouetie. This device is also applicable to the surace of temial
homig shel and mWI to elimnt me h nical gimbals. Ruggedized millmeter wave Integrated Circuit Receve and Transmitter Modules wl be
delivered for evaluation in terminlly guided munitions and for other millsry applications i.e., Remotely Ploted Vehicles and missiles.

H. (iU) PR ECTS OVER S1 WILLION UPY 1i1W Not AMcabe

I-r.
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FY 1964 RDTE CONORESWONAL DESCRIPTIVE SUMMARY

Program Element *674*A Tif: Edwaton o wl Traiing

00, 1Mon s # - mnW - and Life Bde Actlwt3 #2- dMved Tehorboelgy Devdp nt
9uluoe (AT)

A. (U) RW.OUm= (pROqJECT USTNG): (S In Thousands)

PretFY 1002 FY IM Fy SIM4 Fy low Additonal Eellualled
Nmer Tooe DAh Ealleuis wsi-- - Esae to Canptm cast

TOTAL FOR PROGRAM ELEMENT am8 9737 11710 10662 Corninhg Not Apabe
A794 Education and Trahiing 7m 9737 11710 10662 Conning Not Appc"

a U) #RwE DESCNIflOM OF ELENT1 AND MhhOMN EEM 71,e F e 1962 DefWeS Science Board MBS) SuMme Study Oft Training and
Training Technoogy exainad the taining prolems fdang ie oi Senile.. Ito locus was on te co o e of curremt Vining and how
moderi tecnology coul be used to m@M Vain boM more GReoend 1101o61t On tion of reducing #0 resources reowe to Now wea.The DSq slu* group corKxids OWJ spe~ ciajesad itil is WOqW for 111ic~ 0 WO Of 00MAW00 kwucf Ie bo in

( 8h "schoolhouse" and on-the-ob by mw's of pormb. "arsorl" training od and tinng uthysded in nmaor wDepon wtem.
T~cniungpormrepresents a comr.Phefulve resarc effort to develop Inetniclional tcnl o mset both currentid xPinmpCted tir

ra"n dmlenges. Research will emplie the development cot-esfe" blinkg echniue in the areas cqusitmon. relrionwnr. Specfialy theo reearwill eammine. 1) Indvidual and colective bnWni- forthe maneve ams, 2) naenanc boin 3) m~my-v* inlot

VstkqO and 4) lMader atang. will also be Pnre as piwno tho use of #e echniques for t R Cft I is
Intended thast awcoclsl , p; "ca-om of such tsechnolo0s nicroprocssors, vWld@s and volce s ynieaistrecognlion devices wiled to higher
*Ait lewile reduced trabig rsource rements, reduced viig lim requirements. and greater am of cross-VOWingIn theni settin. Thfs
eme oin for ar approved computer salem Vh wi hs e conduct of Oi total reseh program of h Arj m a

Institute (AR ). Inciudiwv It field wft I woughout ft US. This progra ement hs to suport the m@or technolog thrust in Soldier-Machine
Inrfce.

. . ..... . .. .
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Program Element *63743A Title: Education and Trainn

DOD ission Are #15W - Euwlrenniental &Wd ft Budget Activity #2- Advaneed Teelmoleg Devrelopment A
Sciences (ATD)

C. pU) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total

FY I=8 FY 1IM FY 1964 to Completon cost

RDTE
Funds (current requirements) 8783 0737 11710 Continuing Not Applcable
Funds (as shown in FY 1983 submission) 9361 9764 962 Continuin Not Applicable

Reduction of $878 thousand in the FY 1962 funing level Is a resuit of reprogrumin to h~w order priority Annyl requirements, The funing decreae
of 527 thousand in FY 1983 is a rmit' of pro ret a pplIcation of general Congressional reduictions to the ROTEA appropriation. The net funding
Increase of $1890 thousand In FY 1964 is a result of- repogrmbg $3 inilon into this progran for the procurement of a computer system to support
ARI's total research program a S1 .Mkxo Army reprograniig for a hier priority research e~o and a 510 thousand reduction for a revision of ft)
anticipated Inflation in the proosamed Army ROTE budget

D. MU OTHER APPROPRIATION PUNDS IS In Thousands) Not Applicable.

E. MU REL.ATED ACTIVITIES: The result. of Exlorelory Development conducted under Program Elemnt/Proect 62722/A791 (Manpower, Per-
sonnel and Trsinina mo to thi Advanced Development p ret Duplication of e~or within the Army Is avoided by annual Technology Base
Reviews ch*ed by the Director of Army Research and within the Departmtent of Deons by annual Apportionment Reviews chaire by a representa
Wie of the Office of the Under Secretary of Defense for Reserc and Engineering. Coordintallon Is furthered within DOD through DOD Topical
Reviews and participation on the Education and Training Technical Advisory Group (and the Job-Sit Training Sub-TAG). Education and traiin
research is coordinated directly with other Service research and development organizallons, such as the Air Force Human Resources Laboratory
(AFHRL). the Naval Personnel Research and Development Center (NPRDC), the Army's Project Manager for Training Devices (PM TRADE), anid the
Naval Training Equipment Center (NTEC) on a continuing bases through the Manpower and Training Research Information System (MATRIS) and an
sichange of contractual Statemnents of Work. Further coordination is effected through Memoranidumns of Understanding with PM-TRADE and the US
Army Soldier Support Center.

F. (U) WOR PERFORMED BY: (Primary Co~ntaor) Anaceps Science, Inc., Santa Barbera, CA, American Insties for Research, Washington,
DC; Applied Science Associates, Inc., Vulencia, PA. Advanced Resources Research Organkztlon. Bethesda MD; and the Human Resources Research I
Organization, Alexandria. VA. There are four additional contractors; the total value of the additional contracts is 6422.00. The Int-house developing

1-290



j UNWAMED

Program Element *63743A Tite: Education and Training

DOD lfiason Area #56 - Eneonmml anid Lif Budget Actt #2- A ieinced Tehnology Development
Solenes (ATID)

organization responsble for the conduct of this research program is the US Army Research Institute and its field activities whid ae collocated with
Army oa commandL

0. ) POJECTS LESS THAN 10 W LUON INFY Ne4 Not Applicable.

H. (U) PROJECTS OVER $10 MJL N F 114:

1. (U) Project: A794 - Edutlon and Tranng

a. (U) Projec Des e r ion: The taining challenge facing the Army hu Increased significantly. Job-specft training requires increased train-
ing resources. Crews/teams and units must be trained to operate, maintain, and employ now and more complex weapon systems using doctrine
geared to new wartime scenaros The overall objMctive of this program is to develop training mshods/techniqu/sYstem that will lead to more
effective, more efficient training. New iormatlon technologies will be used where it can be clearly demonstrated that they will lead to more cost-
effective training. The specific objectiv of research are the deelopment and evluation of trainingmethods and techniqe for (1) bai sidi
training; (2) job-specific taining, with specil emphasis on maintenance, combat skdb. and Army aviation; (3) cllective rnng for the combat ;
(4) the measurement of indivdusl and collective proficiency (5) assessing the trai effectiveness of new training systems; and (6) the nagemnt
of training, with special emphai an management within the unit.

b. (U) Program Aeeemplieslns1t end Future Efforta

(1) (U) FY 12 Anoempaislini1nta- Accomplishments under this project can be grouped In aix categodes Basic Skis Training: desg
concept for a basic skills resource information center, evaluation of two basic skils Military Occupational Specialty (MOS)-or~nte1 combat anns
courses (MOS 05C and 31M). Individual Skills Training: Developed a tak classification system for predicting s retention. Guidelines for impoved
organizational and direct support maintenance training and evaluation, development of an Mi tank skil sustainment program, tank commander's
guides for armor gunnery tasks, an advanced combat vehicle identification training program. Collective Skld Training M tank crew drlls; moving target
engagement training Progra of instruction, Infantry Battle Dift bain packages, battalion command group profiency assesent tectinues. Train-
Ing Effectiveness Assessment Assessment of MSOGA/A3 tank gunnery devices four job aid for evaluating tai programs. Profciency Ass
merit prootype vidsod icbeasd technkues for Sdll Qualfication Tes adinistration. scoing aids for infllght student pliot evaluation. Trinin Man-
agement design concept for an Army Treinng Evluation Pogm feedback sysem.

-ED
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UNCLASIFED

Program Element. #637413A Title: Educatn end Trakila

DOD0hMissIon Ares #162 - Envirunenitauid Life Budget ActMv. #2 - Advnwed Teologyt Deelpment
Scienes (ATD)

(2) (M FY 163 MrOgrN Research In FY 1963 focuses on the development of iraining techniquss for 1) indivdual and collective
training for the maneuver aims (infantry and armor), 2) maintenance training in units, 3) rotary-wing pilo training, and 4) the training of tactical leaders
at all levels of command. A majo research effort that does not conveniently fit under one of the above headings is research in support of Phase 11
development of the Nationial Training Center (NTC) where the focus will be on improved training feeftacic techniques. A new emphasis for FY 1983
will be research on the application of computer-based techniques for Reserve Component training. Throughout this comprehensive training research
program an attempt will be made to make cost-effective use of microprocessors, videodiscs and related electlronic technologlss; for example, proto-
tyes of a handheld vocabulary tutor (employing microelectronics and speech synthesis technology) wil be tested- in a user environment for basic
skIls trainin. As another example, work will be undertalken to automate the tank commandoes procedural guides which were completed in FY 1962.

(3) (U) IFT 1964 Plannted Pregam and Deals for Budg ew Requeft The FY 1984 program will continue much of the research
from FY 1963. The research program wiNl not change In terms of the areas studied! (eg.. maidntence trnng; It wil, howsve. change in terms of the
relative emphasis placed on research in the various reas. There will be greater emnphasis on technollogy-baedl taining tlechniques for the Reserve
Components (RC); the appilcaton of training techniques oridnsy developed for on einin puposeg. basic aldt) lo RC training wM be siplored.
Research in suppor of NTC -thee ff development will cornue this effotaill focus on the use of fte wealt of high-fidely uit performance data/
available at NTC for comparing alternative tacticall doctine unit structures, persne practices, etlm In FY 1964. t pro=m alement/project will also
provid for the procurement of a softw -are/hardware computing facity, that will support the full range of ARI ressearh both in AlMianda. V&. and at
field units throughout the US.

(4) (U) Pregra to Comnpletion: This is a continuing program.
c. (U) Majo M111lestonses Not Appilabe.

I-
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PY 1964 ROTE COOEWNLDESCRiPTIVE SUMMARY

Progem Element D62744A Title: Trabds Ibr~Miel

DOD Miesion Arew *66- Inveamnt i m0 LHe &4d9e ACWvt 02 - Advuued Technology DevelIPment
blSses (AID)

A. MU SEOUNCU (PROCT~ LTISf ($SIn ihouade

Told
pree FT "a6 PT "ag Py 155 PT 155 Auddlma Eebleled

Numnber TWOe Aed Kesdbme Eelvbe Ere to Compleiof cost

TOTAL FOR PROGRAM ELEMENT 2362 2M8 3066 3627 Conatlhg Not Appcloel
A795 TrksingSmuictn 2362 2783 3066 3627 Con~tnin Not Appliablo

3. (Ui) WIMP OS3CPTIO OF ELEmNW AND MISSION The Army needs bo~er more cost efetoe trining. There isean Inereesin
emphas-ii on the deivelpet end wse of eI numo N hantlibg devicee beoauee of the high ot Of w'ing oPeralkoNs equipmntd for btre~ the
high cost Of Nve enimiamiln the bi Of smil trshn ite and ft knaeout, complauly at modem weopo sWam Tramonly. ebmulticn and
trining devicee he boen ed in a school seeing. There is en 1 ossein need for them for trbiln in wigl. The Aseld setWn poses new design(problems In bWe t devices smut be sinmpler to wes and einvler to mitebi In - IIlon , train in units requiree a peeter emph asin t smnuiaon
of combet ewnvfret. The 182 Defle Scienc Bowcrs Summer Stud of Treblig arid Treb"i Technology raflime the pressin need for
Inrase esero to OWtb more dela on how well te Army cuwn* trebie eciere &Wd to dete m how t Ary can desimr oost-sofctve
simuieton & an do tr i m dOr@es Resch under t poopm Oelemet I le m ftsbn the applico of modem electoni hology to meet theS
bainin fsqs'mnt for fth Army end wil provide *elmor and! tlingi device deel sign idll to the US Army Treblng end Doctrin
Comimandi (RADOC) trining developer amd to the US Army Materel Developmn end Reediness Command (DARCOM Prawns Manege for
Trlnig Devices (PM TRADE) tha will lea to mo coeftefeie btr-lig prinw iIn uift.

C. (U) COMPARISN WITH FT 103 DWSCIPTW UASM: (11 In Tfoueand)

Totl

PT 15n PT IM5 PT 054 to Cealdenw cent

ROTE
Funds (vosnt reqsemeris) 2362 278 3066 CWn*ig Not Appic"l

Funds Inme sonin FY 1583 estdm*eln 2212 275 3162 Oanbmft Not Appimble
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Program Element #63744A Title: Traning SMmution

OD Mission Area: *562 - Ertnwt m dnts! mi LNe Budget Atl- #2 - A wstcsd TedweloW Deilepaent
Sclence (ATn)

The increase of $150 thousand in the FY 1982 funding level is a result of reprograming to reflect Increa ed emphasi on simulation and training
device research. The funding decrease of $7 thousand in FY 1963 is a result of pro rata application of general Congressional reductions to the
RDTE,A appropdation. The funding decreme of $64 thousand in FY 1964 resulted primarily from a revision of the anticipated inflation in the proposed
Army RDTE budget.

0. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

L (U) RELATED ACTIVlIES: The results of Exploratory Development research related to simulators and training devices conducted under Pro-
gram Element/Project 62717/A790 (Human Performance Effetiveneis and Simulation) move to this Advanced Development project Duplication of
effort within the Army is avoided by annual Technology Bme Reviews chaired by the Director of Army Research and within the Department of
Defemse by annual Apportionment Reviews chaired by a representative of the Office of the Under Secretary of Defense for Research and Engineering
(OUSORE). Coordination of this resesrch is furthered within DOD through DOD Topical Reviews and by participation in a number of subgroups of the
Simulation Technical Advisory Group. Simulation and training device research is coordinalted directly with the Defense Advanced Research Projects
Agency (DARPA). the Army's Project Manager for Tminin Devices (PM TRADE), the Air Force Human Resources Laboratory (AFHRL), the Naval
Personnel Research and Deveopment Center (NPRDC), and the Naval Training Equipment Center (NTEC) on a continuing bas. Further evidence of
efforts to minimze duplication of effort among DOD research aid development activities ae Memorandums of Understanding between the Army
Research Institut for the Behavioral and Social Sciences and DARPA, PM TRADE, AFHRL, NPRDC, the US Army Training Suport Center, and the
US Army Training DeveloWent Institute.

F. (U) WORK PERFORMED BY: Ame Institutes for Research, Washington, DC; Honeywell, Inc., Minneapolis, MN; and Decisions and Designs,
Inc., McLean. VA. The Army developing organization responsible for the conduct of ifs research program is the US Army Research Institute (ARI) and
iti field activities which are olocaled at Arny operational commands.

4. (U) PROJECTS LESS THAN $10 MILLION IN FY 194 A795 - Training Simulation: With increasing emphasis being placed on the develop-
ment ad use of simulators and train devices, advanced information technology ofs Weat potential for application to Army traking in te dsev-
mrent of improved, more cost-effective simulators and training devices, Modem computer technology is central to most simulators and training devices.
Other tochnologie to be Investigated are: (1) videofsc, (2) voice recognition/synthesis. (3) computer-generated Imagery. (4) handheld personal com-
puters. and (5) "e.,eded' Vin (using miltary systmm' on-board computers for training). The objectve of Ot re ah Is to provide guidance
that con be uod by TRADOC and DARCOM (PM TRADE) In It design of more cost-effective simulator an training devices. This researh mpha-

aefe



CO P~n' A'Z . vrea-s ~ e # 2- va m id Ut Budge Adtivl #2 - Advaneed Toehnuleg Developitent

decleionmaking skill required of a comnbew-eady force. Accornpl~shments durkg FY 1962 include assessmnent of UH-80 fight sirmuator training efc-
tiveness validation of a fight simulator-aed method for selectin helicopter plots, dsfted test plan for dstering the s-dsnI to wtsch flight
siulors can msubfe for actual alrcraft fight time. Instructional strategis for computer-based command and control group tning (ARTBASS).
reommeindations for Improving the Army's trainng device reqkements definition process and recomfmndd desig charoctisocs for Armny general-
purpose maeinance slmuistors. Goals for FY 1963 nkids completin of branin ofatveness evaluation of the CH4-47 fligh sirmuator, specifcation
of revised 6trann rsqs~osmnt for scout anid attack helicpMe coew nonasrw developmen of trainn programse using fght simulators k~sea of
actual Aircraft, specifications for an automnated procedure for assessing trainin device effectiveness. comnpletin the evaluation of command and
conto beaiin stbeges ard analyis of requlrements for sirmuation of tactical leader tasks. Goals for FY 1964 1ncludet developmnent of a detaile
test plan for evaluating the tabig effectiveness of AH-1 fl igh t lors, a prototype tran program for inividumized comnmand group staff mem-
ber trainng, automated procedures for specifyin training device design requiremnof and prslminmy specificat of simuion roequireents for
tactical leader training This le a continuing program.

K' I U POE1U VM 6S0 MILLION 0 FY "I* Not Aplcls.
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UWCLASMFIED

FY 19l4 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63746A Title: Test, Meawrement, and Oagnoot Equipment

O Mission Area: #551 - Electrnl and Physical Budget Activity: #2 - Advanced Technology Development
Sciences (ATD)

A. (U) RESOURCES (PROJECT USTING)W (S In Thousands)

Total
111re0t FY 1O2 FY 1963 FY 1964 FY 1965 Addjtonal Estimated
Number TO Atual Eatmat Eatimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2969 7000 1836 496 Continuing Not Applicable
DJ28 TMDE Technology Development - 0- - 0- 1418 - 0- Continuing Not Applicable
DJ29 Automatic Test Support Systems (ATSS) 286 6600 222 103 Continuing Not Applicable
D244 ATSS Language Util & Stand 100 500 196 393 Continuing Not Applicable

9. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This program eement lads to production and fielding of test equipment by
transferring today's automatic test equipment technology to hardware to overcome maintenance and supply problems in the field. These are caused)
by the increasing use of complex electronic and optical systems which are inherent In the design of the advanced technology systems being fielded by
the Army. Maintenance of these systems using 1960's technology now requires highly trained repairmen, excessive le Automatic Test Equipment
(ATE), or interim small-scale, special-purpose ATE. The objective of this program is a quantum Improvement in maintenance support by fieding the
fewest varations possible of type classified STANDARD high-techn logy (equal to or exceeding support systems) test equment. Complementary ATE
systems will be fielded to enable electronic technicians with considerably less training to troubleshoot and repair highly sophisticated electronic and
optical systems. The Automatic Test Support System (ATSS) will be installed in a buck-mounted shelter ard consists of a Base Station Test Facility
(BSTF) and a manportable Contact Test Set (CTS), which will allow intermediate-level support maintenance on the forward battle area. ATSS will
allow diagnosis and fault isolation on electronic assemblies removed at the orgarational level from weapon systems or in a weapon system on-line
mode by using the CTS. Both the large and the emall ATEs are required to reduce Incorrect diagnosis; reduce diagnostic time; reduce the variety of
manual test equipment in the field and reduce provisioning requirements and need for highly traned personnel. These efforts support the Army
requirements for mobile ATE at divison and corps lWel. This effort includes vital complementary software efforts related to standard progreming
languages and software maintenance facilitie to allow the maimum possible applicaltions of expensive software development Also included is the
advanced development of test and isolation tech iques, and methods, and tes equipment to Insure the capability of pformingeponsive and
accurat malfunction identification. Isolation, diagnosis. and failure prediction of Army systems. assemblies. and modules Specifically, the development
wil address the design for Nstability of Army systems to include bul-in test (BIT), prov demonstration models of pin electronics for digital testing of
device such as Very High Speed Integrated Circuitry (VHSI, nitte a program to develop microwave and millimeter wave automatic testing capabili-
ty, and develop software tools and programIng aids for ts program set.

UMCLASSWElD
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UNCLASSIFIED

Program Element #6374A Title: Tet Meaau remen id DIUUnciC Equipeint
Development

DODOMission Aree: #551 - Electronic and Phya Budget Actity #2- Advanced Technology Devlopment
Sciences (ATD)

C. (U) COMPARISON WITH FY 113 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Addbonal Estuated

FY 1902 FY 1183 FY 1964 to Completion Ce1t

RDTE
Funds (current requirements) 2969 7000 1836 Continuing Not Applicable
Funds (as shown in FY 1983 submisaion) 9619 11335 11519 Continuing Not Applicable

Decrease in FY 1982 is due to a slip in execution of Advanced Development and reprograming to higher priority Army requirement Decrease in FY
1983 funding is a result of Congressional direction in the FY 1983 Appropriations Act. Reduced funding requirement in FY 1964 supports the transition
of the program from Advanced Development to Engineering Development Funds wera transferred from this program element (#63748) into #64746.

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable. f
E. (U) RELATED ACTIVITIES: Program Element #64746A (Automatic Test Support Systems) will support the Engineering Development work.

F. (U) WORK PERFORMED BY: In-house work is performed by the US Army Communications-Electronics Command, Ft. Monmouth, NJ; US Army
Tank-Automotive Research and Development Command, Warren, MI, Contractors are: RCA Corporation, Burlington. MA; University of Pennsylvania,
Philadelphia. PA; Ultrasysterns, Irvine, Giordano Assoc, Sparta, NJ; Man-Tech International Corporation, Rockville, MD.

CL (U) PROJECTS LESS THAN $10 MIC.LM IN FY 1N4:

1. (U) DJ28 - TME Techneogy Development (NEW START) This project supports the advanced development of testing and evaluating
techniques, methods, and test equipment to insure the capabilities of performing responsive and accurate malfunction identification, isolation, diagno-
sis, and failure prediction of Army systems, assemblies, and modules. This technology is essential in demonstrating the tools to achieve supportable
future Army systems. This is a newly established project which will bei effort in Y 1964 by addressing the design for testaWly of Army system
provide demonstration models of pin electronics for digital testing of devices such as Very High Speed Integrated Circuitry (VHSIC). initiate a program
to develop microwave and illihneter wave automatic testing capablt, and develop software tools and programing aids for test program sets.
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UNCLASSIFIED

Program Element: #63748A Title: Tet, Meeauraema Dagnoot Equ*me
Development

DOD Mission Area: #551 - Electronic and Physical Budget Actty 2 2- Advanced TechnlogY Development
Sciences (ATO)

2. (U) DJ29 - Automatic Teat Support System: This project supports the advanced development effort for a single standard general-purpose
automatic test support system (ATSS) to be used within the division and corps area. This system will be designed in modules to allow flexibility in
maintaining multiple Army systems. The concept will be to plug in appropriate modules to enable the core computer to screen and maintain printed
circuit boards and line-replaceable units within different types of systems. Presently, the Army develops single-system, special-purpose automatic test
equipment to support each weapon system. In FY 1982 this program was restructured to execute Advanced Development in FY 1983, followed by
Engineering Development in FY 1984. During FY 1982, system specifications and cost analysis were completed, and a Request for Proposal was
generated. In FY 1983, multiple contractors will be solicited to provide detailed technical documentations of their capability to fulfill Army requirements.
In FY 1984, two contractors will be selected to compete through early stages of Engineering Development (ED). A source selection process will
choose a singlo contractor from the two to complete ED and proceed to production. The optics test capability will continue advanced development
through FY 1986 and will be supported by this program element.

3. (U) D244 - ATSS- Language Uzatln and Stamdardhation: This project supports the development of the language to be used by the
ATSS. This includes vital complementary software efforts related to standard programing languages and software maintenance facilities. During FY )
1982, software specifications and costing were completed to support the generation of a request for proposal for ATSS. FY 1983 funds will support
the software portion associated with Advanced Development of ATSS. This program element will continue to support the software development for the
optic test capability in FY 1984.

H. (U) PROJECTS OVER 810 MILUON IN FY 1984: Not Applicable.

I)

UNILI FIED
I- 2n



FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *63749A Title: Teelmlcal Viuterablly Rekducio

DOD Mmsmo Area: #551 - Electonic and Phyiskcal Budget Actlvt *2 - Advanced Technology Delcpntl
Scdece (AID)

A. (U) RESOURCES (PROJECT LISTIN6)c (S In Thousands)

Total
Prolect FY 192 FY 193 FY 194 IRV 19W Addiional Estimaed
Number Titl Actual Estimat Estimate fetit to Comiletn cost

TOTAL FOR PROGRAM ELEME~T 12699 10169 7948 7265 Continuing Not Applicable
D462 Technical Vulnorability Reduction 12899 10169 7948 7285 Continuing No Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSIO NEED: The nood is to insure that US Army systems are hardened against current
projected, and reactive enemy teats. To meet this need, a US Army Materiel Development and Reainess Command (DARCOM) orgainalion was
established to be the siingle management focal point to ensure that counter-countemeasures (OCM) are incorporated into systems under development
at any appropriate point from design to fielding. This program ensures that the above need is met though dsvelopment/managemont of Army-wide
CCM plans to counter enemy laser and radio frequency threats performance of selected detasiled anaslyse., coordinialion and integation of various
Department of Defense efforts, and evaluation of CCM progress. OCM plans are based on systes performance analysiis and the progress of CCM
technology.

C. (U) COMPARISON WIITH FY 193 DESCRIPTIVE SUMMARY: (S In Thousands)

Additional Estimated
FY 192 FY 163 FY 164 to Completion cost

RDTE
Funds (current requirements) 1290 10169 7948 Continuiing Not Applicable
Funds (as shown In FY 1963 submission) 128619 10196 10234 Continuin Not Applicable

(Decrease In FY 1963 tuning is due to pro rate application of genral Congressional reductions to the ROTEA appropriaton. Deceas in FY 1964 is
due to realignment to hWghe prioit Army requ rats



UNCLASSFIED

Program Element: *6374A Title: Technkl Vulnerability Roduion

DOD Mission Area: #551 - Electronic and Physical Budget AcW. #2 - Advanced Technology Development
Sciences (ATD)

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: The proper execution of a coordinated Army plan to harden its critical systems against enemy electronic warfare
(EW) attempts requires interaction between the Training and Doctrine Command/Materiel Levelopment and Readiness Command/Intelligence and
Security Command (TRADOC/DARCOM/INSCOM). This program provides such interaction to insure that the newest technologies combined with
optimized tactics and up-to-date intelligence provides effective and survivable weapons ;systems. All CCM-related efforts are contained within the
overall plan which requires the additional interaction with TRADOC (requirements), the Army Medical Command, the Surgeon General, and the Army
Hygiene Agency (eye protection). Within DARCOM, this office will monitor/guide the CCM-related work performed by the Office of Missile Electronic
Warfare (OMEW) in PE #63718A (EW Vulnerability/Susceptibility). There is no unnecessary duplication of effort.

F. (U) WORK PERFORMED BY: Wrk under this program is performed by the US Army Development and Readiness Command Counter-Counter-
measures (DARCOM CM/CCM) Center located at the US Army Electronic Research and Development Command (ERADCOM), Adelphi, MD. Specific
DARCOM laboratories and product managers perform various parts of the work called for in the coordinated plan. Major contractors are the Physical)
Science Laboratory of Las Cruces, NM; Hughes Aircraft Co., Martin Marietta Aerospace; Science Applications, Inc; and the Illinois Institute of Technol-
ogy Research Institute. There are 16 other contracts for $2181 thousand.

G G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: D462 - Technical Vulnerability Reduction: The project is designed to insure that Army
systems will operate effectively on the modem battlefied. The Soviet Union has committed substantial resources to develop an effective electronic
warfare and countermeasures capability that will reduce the effectiveness of US weapons and communications systems. This project develops the
counters to these Soviet developments. Field tests were conducted on the effectiveness of The was updated, and modifications to the communica-
tions/electronic warfare model completed to allow better analysis of systems vulnerability to advanced countermeasures systems. Vulnerability analy-
sis of A test program to determine the vulnerability of electronic systems to threats and a Short-Range Air Defense Command and Control vulnerabili-
,t analysis were initiated. The PERSHING II Missile threat analysis was reviewed. The FY 1982 program also initiated vulnerability assessments of the
Joint Tactical Missile System (formerly CSWS), the Infantry Manned Anti-Armor Weapon System and smart weapons and smart, fire and forget
weapons. In FY 1983 the program will evaluate progress and update the Battlefield vulnerability tests will be conducted to determine the highest
priority for Army protection. Army activities designed to on the battefiel so that they can be destroyed will begin. The Army's radio frequency
countermeasures hardening plan will be completed, and vulnerability assessments of distributed command, control and communications systems, very
intelligent surveillance and target acquisition systems and directed energy weapons will be initiated. Vulnerability evaluations of the Short Range Air
Defense Command and Control concepts will be completed as will an evaluation of general purpose automatic data processing equipmenm Vulnerab&il- )
ty assessments of the Infantry Manned Anti-Armor Weapons System and the Joint Tactical Missile System will be completed. The FY 1984 program

UNCLASSIFIED
1-300
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Program Element #63744A Mite. Technca Vulnrably R dmcln

DOD Mission Area: #661 - Electonic mid Physia Budget Act*ty #2 - Advaniced Technaleg Dovslepmn
Bdlin (ATD)

W continue wrk on the, &nW the battefeld wulnerblty and effectvms assmenhs iN be OWWmpde The assessmort ot dalbuted commanr'
Control and commundcation systems wHIl be comfplet, and an evaluation of of weapons "ystem wi beg*.

H. (U) PROJCTS OVER $10 MILLION IN FY 19"- Not AMpiambWl

'1n
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elemnt: #372A Title: DmllltmIlmtlOn Caocpt.

DOD Mission Aea: #562 - Enmmmental and Life Budget Activty #2- Advanced Tevology Development
Sckece (ATD)

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Prolect FY 19112 FY 1963 PT 19W4 FT 196 Addllomd Eanmted
Number Tite Actual Estimate Estnmat EstWmate to Completion cost

TOTAL FOR PROGRAM ELEMENT 8507 12730 11278 8479 Contiing Not Applicable
A994 Demilitarization Concepts 8507 12730 11278 8479 Contlnuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:. Toxic munitions which are obsolete or leaking agent pose a potential hazard to
the public and the environment. Experience with design, construction, and operation of chemical demilitarization facilities and equipment has confirmed
the need for new technology to enhance safety, efficiency, and economy. Energy-efficient technology must be incorporated into all future chemical
demilitarization desgns. Current and increasing environmental constraints require advancement in the state-of-the-art for conrol of emssions. A
concerted effort must be made to Increase the safety of all chemical demilitarization operations. Detectors of sublethal levels of hazardous toxic
agents in work area emission streams must incorporate the latest technology to prevent exposure of workers and the civilian population to even
minute quantities of agent. Ultimate disposli of waste products under existin and new standards must also be addressed. Future demilitarization
plants will require capacities two to six times larger than the existing Chemical Agent Munitions Disposal System (CAMDS) facility. Disposing of the
entire current cheemical agent stockpile will require capacities many times larger than even these planned facilities. Projected costs for stockple
disposal exceed $2 billion If current technology is used. This research area provides the mears to support present and future chemical demilitarization
requirements with systems which are feasible, efficient and ervionmentally acceptable.

C. (U) COMPARISON WITH FY 1903 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Addmona Estimed

FY 1962 FY 1963 PT 1964 to Cempletion cost

ROTE
Funds (current requiremenft) 8507 12730 11278 Contnuing Not Applicable
Funds (as shown in FY 1963 submission) 9467 12786 13768 Continui Not Applcae

tM 'LASWIE
1-302
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( Program Element #63762A Title: Denillfterleon Concepts

DOD Mission Are: *562 - Enviilonental and Ufe Budget Activty. #2 - Advanced Technology Developrmn
Scrence (ATD)

The initiation of Ot program in FY 1962 was delayed because of t provisions of the Continuing Resolution Authority. Therefore $960 thousand was
reprogramed to meet Army requinemanits of higher priority. The funding decrease of $36 thousand in FY 1963 is the result of pro rate application of
general Congresisional reductions to the RDTE.A appropriation. The fundinig decreases of $2490 ftusand in FY 1964 as a result of adjustmnents in
scope of planned effort and refinements; in estimated costs. and a revisio of the anticipated inflation in the proposed Army ROTE budget

0. MU OTWS APPROPRIATION FUND& (S In Thousands) Not Applicable.

5. (U RELATED ACTIVTE&S There are currently no related projects. No unnecessary duplication of effort will occur wrthi the Army or the
Department of Defense. Open Iitrchanige of Ideas with the Environmental Protection Agenicy and other non-Defense agencies avoids duplication in
hazardous materils destruction. Large-scale destruction of tcsdc chemical agents and munitions Is solely the responalty of the US Army Tordc and
Hazardous Materials Agency, Aberdeen Proving Ground. MD.

( F. (U) YORM PERFORME1111D BY: Approxidmately 90% of the research and deveiopment effort is performed under contrcL Principal performers
include; Midland Ross Corporation, Toledo, OH-; Battelle Memorial Institurte, Columbus, OH-; Rockwell International Corporation, Los Angeles, CA, Gard
Incorporated. Chicago IL; Genera Atomic Company. San Diego. CA- and Southern Research Institutlei Birmingham, AL ANl contracts are monitored by
the US Army Toidc and HIazardous Materials Agency. Aberdeen Proving Ground. MD.

0. (U) PROJECTS LESS THAN $10 ELLIONW IN Y 1164: Not Applicable.

K. (U) PROJECTS OVER $10 MION IN PY 1IIN4:

1. MU Prcsct *864 - Desikeben Cones

s. MU Preisetl Desarollear Project is dIgned to provides Improved technology neceesary to demiltarize editin stockpiles of obsolete
chemical munitions and agens Major thus of this research aid development effort will initially be d ee to development of alternative agent
destruction Fproceesee- The ultimat objective is to develop a concpt for a system capable of detroying beth chemias and exploelves in a singl
efficient operation.

b. (U) Prea O- ft en! FL*e Efferft

....... i-.n



UNCLASSIFIED

Program Element *63?52A Till: Deml~t~ton Conceps

DOD Mission Are& #552 - EmrWonamet and Life Budget Actt #2 - Advaced Technology Dsvelemet
Solence (ATD)

(1) (U) FY 1962 Aorrip lhme n t This project was an FY 1962 new start Ma9 contractual aelots were awarded in agent destruc-
tion. munition processing, and detection and alarms. Literature searches were completed and Industry surveys are In process. New concepts were
evaluated for engineering and economic acceptability. A current technology system baseline was established for comparative analysis.

(2) (U) FY 1963 Program: Laboratory and bench scale evaluation and development of thermal processes for destruction of chemical
agents GB, VX and H will be initiated. Laboratory evaluation and development of chemical processes for conversion oi agents to reusable or easily
disposable materials will be completed. Improved munitions and materials-processing concepts will be developed and demonstration testing evaluated.

(3) (U) FY 1964 Plenned Pragrm and Bails for Budget Year Request Laboratory and bench scale evaluation and development of
thermal processes for destruction of GB, VX, and H will be completed and a single process selected for pilot evaluation. Pilot evaluation of chemical
processes for conversion of GB, VX, and H to reusable or easily disposable materials will be Initiated. Prototype testing will be initiated to evaluate
advance concepts for munitions disassembly, agent accessing, and explosives inerting.

(4) (U) P ogm to Comp letl This Is a continuing program.

c. (u) Mao 11M1etene Not Applicable.

UNCLASSIFIED
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( . Program Elemnt* #637M5 Tiger Adwwe Software Technology

DOD Mission Ares: *WI - Eleektafl en Pisyie 1udgat ActlWl #1 - Advaned Tedwnelsgy Oseepmet!
Sciences (ATD)

A. MU RESOURCE (PROJECT USTINS) (S In Thouads)

Project rY ion2 PY 1983 FT 196 "aIW Adilend aEnm
Number 71111 AcbAml ESVI"l Eswe 9Ea f to mlslfe C40

TOTAL FOR PROGRAM ELEMENT - 0- - 0- 1929 26164 Conlnsin Wo Applae"
002 Soft"s Technolog 0- .0- 19293 2ii164 Card"in NOt App~le

IL (U) ORNEP DESCRITIN OP ELEMENTf AND MISSION110 NEED, Virtually every umy i mnte osarend plme ifley inoy maiss
extensive use of comaputer technology. US techoloWca Iedee -cip in the ares of elecbulic- and computer herwee/sfene is essenial for
retainin US miltery swrescy. That IephnoMagic- led Is row UPSOaNe Unless ean efor is unwidrie to eGlew OW bid upon curruw or
present Iechnological laed mid the personnel resources reqube to dWvelp fte technology, Ite US auld loss I q~N~ a~mog in miesw
ares. The Ti-Service Adve Sofiwern Technology popewl ies been --1-~Ite tIo adven flm ef4ie4toand imlv Viels of Anb
to achieve softwaredevelopmnt sd pert Vstisk fadlr --ssinie e eeprjml inpeet The hagreve soAw
technology wenesthe 000to Rldmore powedil, r1,Ide andl -d11n woapon vtid w amp rt swees This prpam Is bein lormisia-
ed under the direction of fth Deputy Under Secretary of Delene for Reasec and Enginesrin (Research and Adwined Technolog) DUSO(RAAT).
Althugh teprogram formailybeginsinFY 1964.' 0den-cn oflme needaniplieribg & pre ae for me pw eni s en underway for
several years. A Joint Service Tri-Service Task Force is presently proper"n a Proa ManagementPlan and epeolylg Ite dea teksto begi
upon progrm initation. The Program wil be managed at mhe DOD Ise by a OOT6rl.ene Oft*e eide me DUOOAT).

C. (U) COMPARISON WITH PY 1663 DESCRIPIE SUMMNARY! (S In Thousandscl) Not Apple". New Poognl

O (U) OTHER APPROPRIATION PW11 (S In Thousand) Not Appfmbla

L. (U) RELATED ACTIVITI& This program is relte 'to the icoigprogram elemenle (1) Ths Air Poess Awrapace Amidrl/VS Oboult
(02204F), Command/Conwo/Communicatofl (2702F). 000 Cormmon Propws Languae (ADA) A~mmc evelpment 032111F). Advartntd Camn
Puler Technology (6372SF). and Appication for hInkomt Procesi Technolog (04740P); (2) The Aimys 0gee Reseatrch Sisnoes fSi 102AN.
Teaticsi ADP Technology 02746A), and Command and Corol (S2A M(2 The Navys Comn/Ofa ... k iaofu (5271N) and Aiosd
SoIIWae/Compsing Technolog (6S4W#N) andl (4) The Osfeuis Mappin Ageny s MopChseVGeodssy IZ/Pwolotw Development (637018).

Close Nlaios os mhe programs wil Preclude duplication ofefr.



UNCLASSIFIED

Program Element #637511A TMe: Advance Software TeehlMl

000 Ission Area #WI - Elsolrenl and PyIca Budt Aclvly *2 - Advancd Technsleg Devopment I
F. (U PO I EWROE SY* The work tor tai program wAN be pertormed by Servlce lMMOraor such ft the Army Inaaute for Research in
hianagement Information and Computer Sciences, fth Navys Oceanographic System Cente. and tie Air Force's Rome Air Development Center.
Contract for the program will be, for the most pert, competitive.

4L MU POJECTS LESS THUA $10 MIUW 01 IFY 164- Not Applle

Kf MU PROECTh OVER $111 ILOW ElFY 19"42

IO. OUMijat09 - Seidiware Teemlg (MMW START)

a. (U) Prjet sediM The goII of fte Softwae TeologyW proect as to provide softw-are for rmr powerful. reliable and adaptatle
wepn, d weson suport yatma The objectiv of Vie proaect Is to Wnprove softme prodiact~ky while achievin greete softwar meitainabjt.

rellabill, and adpfflt Specfe objectve we 1w (1) biprove personniel resources by sncealn fte level of weetse and eMxpanin the expertie
bose (2) ea=e te power of neier -a ls by iprovln proj-ct managenit, spplce00onfnd pendon mids appkalon-specf c ools. mid (3)

allre sotme tool saeby beprowin business -rcls, useaty, Weve Of Integralomdlel of aumwtln

b. (U)Pispera Wea ~ s A Feo Smads

(1) () PT1963NeO Appol, New Prograv.

2)U)FY "an Prp Not Apples Nww Program.

(3) (U) IY 1594 Plipmd Pieru an d mIas for midgt Veow fleaset The pdoetmbalon of new task planned for FY 1964 win be
deerined in FY 19S3 by fte Trl.Seheoe Task Foame buid on Via WM~i plon prepared by 050. New tauls to be started and completed are: (i)
och odmte ft swat-of-OewtM in weaoram- mid hur an neerlitg ccnlpi~e architacturypes, erro types, faut-olerances, and Validation and
Vea en (VIV) nleie (2) dvll: genrl baselin mebios; (2 aeIII -adaic progrm and plan course development and defivery mecha-
iams (4 M iiOrgMen p-Mlb for lsmi elde nduin kneedge~biad afde;(5)rdefin appl~catn functionsoan date types for mnitlal

Adrr. peCkM 9GeW; ad (6)- In z bal -sof hlWnlymscesilui e ofetcnloyneo n W tlo nactrelevantdchuctelstic. Tasstobe sarte
arid oiamied aw (1) -- 01 - s of Odolie sheo~erem (2) kw~waeM c a tpis mid Ads Programng Support Envlonment (APSE); (3) baselin
dew colc to dvopme@Vft(4) defineparsnn caree s~iure.m Wnoenve and mech a;s (5) develo and delver nnacademic software
coures.(0), d Ivelop acdei progra cunlcnia (7) evaluate, prosmigats OWd Wnprove acadeic currlcula; (6) etablh scholarship program for DOD

UNCLAMMh
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UNCAWRED

( Program Element *63lA Title: Advance Software Technology
DOO Lifston Arem: * S61 Eletronlc and Phyl Budget Activty . 2 - Advanced Technology OevelM pmnt

Sciencee (ATD)

employees; (9) develop initial and management tool set (10) design and develop initial Ada application package sets; (11) design and prototype thesoftware development workstation; (12) plan human engineering research and development program; (13) experiment with intelligence assistance
approaches; and (14) investigate and develop new support System methods.

(4) (U) Program to Comptlerm This is a continuing program.

c. (U) MaEor Miestonew: Not Applicable, New Program.

(
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UNCLASSIFIED

FY 1994 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6375A Title: Artificlal Intlgence (AI)/Re lgral D mnstrators

DOD Mission Area: *551 - Electronic and Phy11c Budget Activty. #2 - Advanced Technelogy Development
Sciences

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 1982 FY 193 FY 194 FY 1985 Additional Estimated
Number Title Actual Estimate Estimate Estnate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 0- - 0- 7959 19827 - 0- 27786
DK20 Artificial Intelligence/Robotics Demonstration - 0- - 0- 7959 19827 - 0- 27786

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This effort will exploit the tremendous potential for increasing manpower effec-
tiveness in combat, combat support, and combat service support offered by Artificial Intelligence (AI)/robotics technology. This program initiates five
technology demonstrators which respond to the highest priority needs in Al/robotics expressed by the US Army Training and Doctrine Command. The
five demonstrators are: a reconnaissance vehicle; an autonomous ammunition-handling module; a visual display of timely battlefield information for
tank commanders; an intelligent maintenance tutor; and a knowledge-based system for medical aid.

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands) Prior year efforts have separately evaluated the technical
feasibility of critical elements of this program needed to transfer it from conceptualization to demonstration. It is a new program for FY 1984.

0. (U) OTHER APPROPRIATION FUNOS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVmES: There is no duplication of any of these programs within the Army or the Department of Defense. Related programs
within DOD include technology base programs at the Navy Artificial Intelligence Center; Air Force research programs at the University of Michigan; the
refense Advanced Research Projects Agency-sponsored programs at Massachusetts Institute of Technology, Carnegie-Mellon University and Stanford
University.

F. (U) WORK PERFORMED BY: The five demonstrators will be developed through the interaction of elements of the Army research and develop-
ment community with primary participation and leadership as follows: reconnaissance vehicle, Engineer Topographic Laboratories; ammunition han-
dfig, Human Engineering Laboratory; vehicle integrated display, Army Research Institute and Tank-Automotive Command; maintenance tutor, Army
Research Institute; medical aid, Army Medical Research and Development Command.

UNCLA IRED
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( Program lmn WS Title: Aitdflele lntegeno. (Al)/Reb@Ue. Deroenstraer
D0D ission Arew. #551 - E l id Phymia Budget Actt *2 - Advanced Technology Dvelepmt

CL MU PROJCTS LESS THAN 810 ELLION IN IFY 11111f 0K20 - Artificial Intalligence/Robotice Demonstration (NEW START): This is a newstW program on FY 1964 and will conclude at the end of FY' 1965. It providesi an opportunity to assess I*e utily of emerging technologies, The
prograrri will concentrate upon integrating new technque and equipmnent in the rapidly expending field of "expert systems" and teleoperaton acqured
during the past five years in universite and Industry. The demnonstratlors wi Incoport ette-of-th-a know-how for remote or autonomous opera-
bon in tee broad tehology wars sensing and aensor fusion, manipulation and maner and software for expert systems to control air or groundvehicle. and weapon, for training and for medical treatment The planned ofts for FY 1984 and FY 1965 hncud: (1) Reconnaissance vehicle -
Incorporation of a poeltion/naevlgallon capability into an eiting smiored veilogethter with cor computers, stereo cameras, and display sys-.
tems followed by demonstrating teleoperation of sensors and vehice controls for selected battleiel missions. (2) ammunition handling - design and
fabrication of components. integration, and feasibliy demonstrations With military transporters wre planned; (3) ft vehicle-Integrated display work will
Inclde timely battlefield information fusion algoithm and a demonstration of the rapi use of more tha 330 date elements by the tank commander
in selected critical missions. (4) maintenance tutor wi involve desig and integration of expert sysemns software for teaching maintenance and
troubleshooting for the I-HAWK missile systemn; (5) expert medical systems wi be adapted from the commercial sector to recall and rapidly display(medcal casually idetilCatNM btrowiet~ and trieae Complet project plas for each of Ow. Iodnogy domormilrolrs haow been Prepred includin
reeponabliles, schedules. baseline systemn and component description. technica approaches. operational ecnoww coat estimates, and proect fund-
%g While fth demonstratlors we fundled tro FY 1965, the lesons learned wi assis Army developers, and tacticians to observe the utility of thisemerging, available technlogy for high-prorit batteld applications suchi as the generic examples supported by thi program~

11. ()PROJECTS OVER 810 MUMO IN IFY 19"- Not Applicable.

W~LI. 3m
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FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *GMI6A Title: Electroic Warfare Vulnerablty/SuaeplbN
Technolog Support3

DOD Mission Area: *551 - Electroni anid Physical Budget Activity. *2 - Advanemed Technology Developmenrt
Scien (ATD)

A. (U) RESOURCES (PROJCT USTNG) (S In Thousands)
Total

P.00ct FY 1012 FY 1063 FY 1964 FT 105 AddItIonal Estimatemd
Number Twtl Actual Estimate Estimate Eatimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 3445 8015 Continuing Not Applicable
D190 Electronic Warfare Vulnorablty/Sus-

ceptibiit Techical Support 3445 8015 Continuing Not Applicale
0235 MW"il Coutnter-Countermeasure Tech-

nology - 0- .0- Continuing Not Applicabl

S, (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. An enemy's use of electronic warfare (EW) could greatly reduce the effective-
ness of US Army electroniclelectro-optical dependent systems; therefore, It is vital to determine the suaceptibilty to EW of the US Army missile and
communications-electronic systems and provide to US Army developers recommendatIons on electronic counter-countermeasuires circuits and devices
for missile, communicationa-electionlc. and night vision electro-optcal system that will reduce the vulnerability of US system to erny electronic
warfare operations and enhance their survivability on the battlefield. The oplectives of this program are: to develop advanced technology and applica-
tions for the above-mentioned electronic warfare analyses of US systems and the hardening of discovered weaknesses; to analyze foreign systems'
EW vuineratikties for US exploitation; to determine logical enemy electrnic counter-countermeasure responses to US electronic warfare; and to
provide guidance to the developers of the next-generation US electronic countermeasures systems.

UNCLASSIFIED
1 -310



UNCLASSIFIED

Program Element #63761A Title: Electronic Warfare Vuh,. "bIty/Suceptlbllty
Technology Support

DOD Mission Area: s551 - Electronic and Physical Budget Activity: *2- Advanced Technology Development
Sciences (ATD)

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Add ItIonal Estimated

FY 1982 FY 1143 FY 1914 to Completion Cost

ROTE
Funds (current requirements) 3445 8015 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 4450 8037 Continuing Not Applicable

The decrease in F" 1982 funding reflects reprograming to accommodate higher piorty Army efforts. The funding decrease of S22 thousand in FY
1983 is a result of pro rata application of general Congressional reductions to the RDTEA appropriation. The decrease in FY 1984 funding reflects
reprograming to accommodate higher priority Army efforts and revision ot the anticipated inflation in the propoed Army ROTE budget.

0. (U) OTHER APPROPRIATION FUNODS ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: The work performed under this program element is directly related to the work being performed by other US Army
Electronics Research and Development Command (ERADCOM) laboratories, particularly the Electronic Warfare Laboratory, Signals Warfare Laborato-
ry, and Night Vision and Electro-Optics Laboratory. In particular, this work feeds directly into Program Element #63718A (EW Vulnerabity/Susceptibil-
ity), Projects #0234 (Surface/Surface Weapons Electronic Warfare), #0267 (Air Defense/Misales Vulnerablity/Susceptblty). and #1326 (C3 Sys-
tems Vulnerability/Susceptibiity). Results of the vulnerabllity/susceptibility investigations and electroni counter-countermeasure recommendations are
furnished to other Army development commands. i.e., MissIle Command and the Communications-Electronics Command. Efforts in this program are
related closely to scientific and technical programs conducted by the US Air Force Program Element #63718F (Electronic Warfare Technology).
#63743F (Elefto-Optiol Warfare), #63750F (Counter-C e sure Advanced Development), #62204F (Active lectrori Countermeasures),
and #8327F (Communications Vulnerability Assessment); the US Navy Program Element #62762N (EMC) and #637iZN (Laser Countermeasures)
(CM/CCM); and other programs within the US Army (#62303A (Missile Technology) and #65804A Electronic Proving Grounds). Explorary chaff
development under Program Element #62715. Project #A042, directly supports ths program. Coordination is accomplished by exchange of techni-
cal reports. attendance at scientific meeting and conferences, joint development projects. and reviews by the Department of the Army and by the
Office of the Secretary of Defense Under Secretary of Defense for Research and Engineeng (USORE). Duplication is preclu de by active paicipe-
ton of personnel in Interagency working groups. ,son visit to agencies Involved in elecroic waIar related scientic and technical work, the free
exchange of information agencies via the Defense Technical Informet Center, and deete ucting of the program to concentrate on the
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UNCLASSIFIED

Program Element #63761A Title: Electronic Warfare Vulnerabilty/Suaceptlblly
Technology Support I)

DOD Mission Area: #51 - Electronic and Physical Budget Activity: #2- Advanced Technology Development
Sciences (ATD)

Army's electronic warfare needs. Where areas of potential duplication exist, memorandums of agreernei- have been effected with the command/
3gency concerned; e.g., with the Air Force's Communications Vulnerability Assessment Program or the Army's Electro-Optical Test Facility. Member-
ship exists in various working groups and committees.

F. (U) WORK PERFORMED BY: ERADCOM has primary responsibility for execution of Project D190, and Missile Command had the primary re-
sponsibility for execution of Project D235. In-house research, development, and electronic warfare vulnerability/susceptiblity is conducted "-v ER-
A COM (White Sands Missile Range, NM). In-house generic missile electronic counter-countermeasure research and development is conduct .- by
the Missile Command, Redstone Arsenal, AL. Major contractors are: Atlantic Research Corporation, Alexandria, VA. Physical Science Laboratory, New
Mexico State University, Las Cruces, NM; BDM Corporation, Huntsville, AL; TRW Corporation, Redondo Beach, CA; and DESCRIPT. Inc.. El Paso, TX.
Contractors will perform approximately 10 contracts with a total dollar value of approximately $1,200,000.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964:

1. (U) D190--Electronic Warfare Vulnerabllty/Su eptty Technical Support The purpose of this project is to develop advanced elec-
tronic warfare technology and applications, to determine the susceptibihity/vulnerabllity of Army weapon and communication-electronics systems, to
develop electronic counter-countermesure hardening of discovered weaknesses. and to determine foreign systems' electronic warfare vulnerability.
The susceptibility/vulnerability posture of Army systems is required to provide the electronic countr-countermeasures hardening necessary to en-
hance the systems' survivability on the battlefield. FY 1982 accomplishments Include: ; conduct of compartmented program laboratory investigations;
completion of ti-Service electronic countermeasure teats versus ; modification of ; aircraft maneuvers with and without countermeasures incorporated
for use with ; ALQ-159/ALO-162 versus under test subsystem fabrication on schedul; completion of and SlInger-POST simulation; publication of
Multiple Launch Rocket System signatures vulnerability report; mesurement of and supported device development. FY 1963 plans Include: Complete
Stinger-POST and TOW-2 investigations; begn coupilg analysis of SADARM and Remotely Piloted Vehicle, and develop technkues; conduct con-
partmented program ele ric countermeasure laboratory and feld investigations; package in M-130 diepenser measure char, conduct effective-
ness analysis and compare M-130 chaff, complete ; evaluate electronic warfare susceptibility of dIstributed command post and robust/survivable
communication ncepf initiae test planning and perform electronic warfare analysis of system design concept conduct independent electronic
countermeasure vulnerability assessments of ; provide measurements for Stirg-PO1ST Army Systems Acquisition Review Council Ill inp u de er-
mine PATRIOT Infrared launch detection susceptibility provide SADARM electronic countermeasure environment and FY 1984 plans include: Com-
plete SADARM and Remotely Piloted Vehicle Investigations, begin 155-mm fire-and-forget guided projectile and night CHAPARRAL invesi gations, )
continue compartmented program electronic ountefmesure field experiments; produce design Outlaw Indian (transition from 6.2) battleflel rer
experkent complete studies on Inestigation and verify countermeasure designs Intifat electronic warfare su ceptlity assesment of packet radio

UNCLA8WFIED
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UNCLASSIED

Program Element #63761A 
Trai: Elsct Waare VuwnerablfytluaaepzUbef

l"chnolog SupportDOD Mission Area: #551 - Eletronlc and Physcal Budgt iy - ae e nSWM(ATD) Budget Actoty: #2 - Adlvwbood TMIM ow Dqv*WlMnen
concepts; initiate electrolic warfare susceptility assessment of tleniqes; prepare and coordinate test requirements; initiate elecronic warfare
equipment development program; evaluate conceptual design to identify susceptiblities; evaluate electronic counter-countermere techniques
through simulation and laboratory investigations; provide CHAPARRAL.Roseete, SADARM, measureme ; begin development for CHAPARRAL-Ro-sette, device vulnerahify, and begin for SADARM, Division Support Weapon System Measurements.

2. (U) D225 Missle Counter-Countern.aw," Technlegy. The purpose of this project is to develop electronic counter-cunterm.esure.
technology and its applications to harden Army missile systems in a modem electronic warfare battefield environmena The electronic couner-con.
measure hardening is needed to enhance the survivability of Army missile systems on the batli. Because this project is a new start, no rY 1982
accomplishments are listed here, nor any FY 1983 plans (funding begins in FY 1964). FY 1984 plans include. Generic electronic counter-coutermea.
sure techniques and a technology base for the Protection of threats will be developed; specific efforts are investigations. Generic electronic counter-
countermeasure techniques and a technology base for the protection of from electronic warfare threats will be developed; Specific efforts are Jnvesb-( gations and investigations and applications to rado fr quencyuInfrared seekers.
H. (U) PROJECTS OVER $10 MILLION IN FY 19"-* Not Applicable.
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63762A Tile: Elctronlc Warfare Feasibilty Development )
DOD Mission Area: #551 - Electronic and Phyaicl Budget Activity. #2 - Advanced Technology Devlopment

Sciencee (ATD)

A. (U) RESOURCES (PROJECT USTING) ($ In Thousands)
Total

Project FY 1962 FY 1963 FY 1964 FY 1985 Additional Eatimated
Number Title Actual Etimate Etimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 0- 4982 Continuing Not Applicable
DK15 Advanced Communications Electronic

Countermeasures Demonstration - 0- 1978 Continuing Not Applicable
DK16 Combat Vehicle Self-Protection Demon-

stration - 0- 3004 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The effective use of electronic warfare (EW) will be one of the most effective
combat multipliers on the modem battlefield. The ability to reduce the enemy's command and control by disrupting his communications and to protect
our forces from detection and from radar, electro-optical, and infrared guided weapons may spell the difference between victory and defeat in any)
future conflict. The rapidly increasing use of precision-guided weapons necessitates a corresponding effort in the detection and countering of such
threats. Investigations and developments are continuing, in close coordination with the intelligence community, to insure that the latest developmental
US missile, communications, electronics and electro-optic systems will function satisfactorily in a hostile countermeasures environment. This program
element provides the funding to demonstrate the feasibiity and effectiveness of electronic warfare developments emerging from the Army's Tactical
Electronic Warfare Technology program. Items successfully demonstrated in the program will then make the transition to advanced development.
Rapid buildup of funding is required to enable the Army to keep its countermeasures systems current in today's high-technology environment that is
characterized by substantial increases in communications systems capability every few years.

I)
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UNCLASSIFIED

Program Element #6W376A Title: Electroc Wrmtfels t" Development

DOD Mission Are - #1 - Ele i mWdPhyil Budget ActKt #2- Advanced Technolog Develprnent
Selne (ATD)

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additinal EstmstW

FY 112 FY 1963 FY 194 to Comhtn Cost

RDTE
Funds (current requirements) - 0- 4982 Continuing Not Applicable
Funds (as shown in FY 1963 submission) - 0- 4995 Continuing Not Applicable

Decrease of $13 thousand in FY 1983 is due to pro rate application of general Congressional reductions to the RDTE,A appropriation. Increase of
$1652 thousand in FY 1984 is due to an Increase in the priority of future communications electronic countermeasures capability which resulted in
reprograming from lower prioty Army programs.

D. (U) OTHER APPROPRIATION FUND& ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: This program is to continue the developments and conduct feasibility demonstrations of efforts begun in Program
Element #62715A (Tactical Electronic Warfare Technology). Successful developments will make the transition to advanced development under Pro-
gram Element #63755A, (Tactical Electronic Countermeasures Systems). Tri-ServIce technical efforts in electronic warfare receive extensive review
as a result of participating in Joint-Service Technical Programs, Electronic Counter-Countermeaisure Workshops and Joint Technical Coordinating
Technology Coordinating Paper on Electronics and the annual reviews by the Under Secretary of Defense for Research and Engineering.

F. (U) WORK PERFORMED BY: Elements of the US Army Electronics Research and Development Command, Adel^ii, MD, consisting of the
Electronic Warfare Laboratory, Fort Monmouth, NJ, and the US Army Signals Warfare Laboratory. Warrenton, VA. The major contractor is Martin
Marietta Corp, Orlando, FL Other contractors are still to be determined.

(. (U) PROJECTS LESS THAN $10 MILLION IN FY 194

UNCLASSIFIED
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UNCLASSIFIED

Program Element: #e3762 
Tie: Electrenic Warfare Feaebllty DevelopmentDOD Mission Area: #551 - Electrenic and phyical Budget Activity- #2- Advanced Tecweeg DeWentd

Sciences (ATD)
1. (U) 0K15 - Advanced Communicatious Electronic Countermeasuree Demoneoatg For US electronic warfare systems to be effective

on the modern battlefield it is essential that they be kept current and able to meet new developments in Soviet communications. Modern communica.tions technology is advancing rapidly, and communications systems are beginning to use advanced techniques such as spread spectrum and frequen-
cy hopping. These advanced techniques will rapidly make fielded electronic warfare systems obsolete. This Project demonstrates the advanced tech-
nology necessary to counter the communications systems of the future and in-,re that, as the Soviets improve their communications systems, the USwill have a countermeasure available. The FY 1983 program (the first year of this project) will consist of initiation of development

2. (U) 0K16 - Combat Vehicle Seff-Protection Demonetration: The US Army continues to plan to fight the war in Europe outnumbered in
tanks. To be effective, there needs to be some way to degrade the Soviets' target acquisition capability and allow US tanks The STINGRAY Combat
Vehicle Self-Protection System is designed to provide the Army with that capability. The system uses a STINGRAY will be mounted on the main
battle tank to In FY 1982 a technology base-developed prototype was demonstrated at Ft. Knox, KY, and resulted in user support to enter the
technology demonstration phase. In FY 1982 a request for proposal was released and the development contract awarded using Program Element
#63710, Project DK87, funding. The development of the system will continue through FY 1983 and FY 1984 and be tested in FY 1985. This program

will provide equipment for testing on Mi Tanks and Light Armored Vehicles. It the FY 1985 tests are succeseful, STINGRAY will make the transition to Jfull-scale development under Program Element #64750A.
H. (U) PROJECTS OVER 310 MILLION IN FY 1954: Not Applicable.
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UNCLASIFIED

IFY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elornent *637414A Title: Inntra Sae/lolegIcal Warfare Vaccinies and Drug*

DOD Mission Area: #652 - Enironimentel and Ute Budget Activity: #2 - Advanced Tachnolog Develoipment
:Sciences (ATD) Tactcal Progrms

A. (U) RESOURCES (PROJ9CT LISTING):1f (S 1n Thousands)

Total
Project FY 11112 PY 1963 FY 1364 FY 1965 Adildonal Estimate
Number This Actual Esiat Estimate Estimatle to Completion cost

TOTAL FOR PROGRAM ELEMENT .0- 4937 9589 '17823 Continuing Not Applicable
D807 Industrial Base/SW Vacines and Drugs .0- 4937 5157 10444 Continuing Not Applicable
D610 Industrial Base/Vaccines and Drugs 0- -0- 4432 7379 Continuing Not Applicable

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISSIO NEEW. This program element funds norisystemrs advanced development for production
of standard lots of pharmaceutical-grade drugs and vaccines. This effort will provide financial incentive for the pharmaceutical industry to undertake
the private capital commitment required to develop miftarify unique drugs for which there is no public market. Production will be directed '.owards
those pharmaceuticals which can be used against known or suspected biological warfare (SW) agents and against nuktarily irr~ortant infectious
diseases. The manutaotuiln base will be used to produce lage pol lot of vaccines for adminitraio to at-risk military personnel and to establish
minimum stockpiles. Requirements are Identified In the Long-Range Research, Development, and Acquisition Plan, Letters of Agreement, and Letter
Requirements. This program is part of the Army thrust In Bitechnology.

C. (U) COMPARISON WITH FY 193 DESCRIPTIVE SUMIMARY: (S in Thousands)

Addlllorill Estmafted

FY 1362 FT 136 FY 1364 to compleio cost

ROTE
Funds (current requirements) - 0- 4987 9669 Continuing Not Applicable
Funds (as shown In FY 1963 submission) -0- 4951 5354 Continuing Not Applicable

The FY 1963 decrease is the result of pro rafts aplication of general Congressional reductions to ROTEA appropriatin The FY 1364 incresse Is a
result ol the additon of a new, project (Project 0610, Industrial Base/Vacies end DnWg) to Ift proigram element
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UNCLASFIED

Program Element #63WM Title: Industriel Bass/Uillgica Warfare Vaccin.e and DugsI

DOD Mission Area: #552 - Environmental an Life Budget Actvi. #2 - Advanced Technogy Devep!
Sciences (ATO) Tact ProegraI

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Appicalbs.

E. (U) RELATED ACTIVITIE.& This program element is supported by: Program Element #61102A (Defense Research Sciences), Project BS10A
(Military Disease Hazards Research), and Project SS12 (Science Base/Medical Defense Against BW); Program Element #63770A (Military Disease
Hazards Technology), Project A870 (DOD Medical Defense Against Infectious Diseases) and Project A871 (Medical Defense Against BW). This pro-
gram element is very closely related to systems advanced development in Program Element #63750A (Drug and Vaccine Development), Project
D808 (DOD Drug and Vaccine Development), and Project D809 (Drug and Vaccine Development/Medical Defense Against BW). Products transfer
from both of these 6.3 program elements to Program Elen,ont #64758A (Drug and Vaccine Development), Project D847 (Drug and Vaccine Develop-
ment/Medical Defense Against BW), and Project D849 (Drug and Vaccine Development). At the direction of the Congress, Army and Navy infectious
disease research efforts were consolidated in FY 1982 into a single DOD program with the Army designated lead agent and responsible for planning,
programing, and budgeting for the DOD infectious disease program. Navy scientists will continue to participate in thn execution of the program. The
consolidation plan will prevent any duplication of effort between the two Services.

F. (U) WORK PERFORMED BY: Approximately I percent of the effort will be performed by in-house laboratories at the US Army Medical Research
Institute of Infectious Diseases. Fort Detrick, FredenicK MD; the Walter Reed Army Institute of Research, Washington, DC; and the Naval Medical
Research institute, Bethesda, MD. The remaining 99 percent of the work will be conducted under contracts. The sole contract for FY 1983 is with the
Salk Institute, Swiftwater, PA.

a. (U) PROJECTS LESS THAN 810 MILLION IN FY 194: f
1. (U) D607 - Industral ble/W Vacln and Drugs: This is a new start in FY 1983. The initial funding will support establishment of an

inoustrial base in the United States for the production of phamacoutcal-grade compounds and vaccines identified in exploratory development to be
effective against biological warfare agents. Development efforts will include synthesis and pilot lot production of large lots of materials required for
safety, efficacy, and toxicity testing needed to support new drug or vaccine applications. In FY 1984, development will proceed on drugs and vaccines
effective against anthrax, botulism, 0 Fever, and various hemorrfagic fevers.

2. (U) 0610- Indusbiall bas/Vc l's ad Drugs: This project will be devoted to establishing an industrial base to produce large lots of
pharmaceutical-grade drugs and vaccines to be used against infectious diseases affecting mobilization and deployment. In FY 1904, large standard
lots of promising drugs and vaccines on which safety and efficacy have been demonstrated in animal tests will be produced; e.g., hepatitis and
gonococcus vaccines and antilelulmanial drugs.

UNCLASMFED
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UNCLASSIFIE

Program Elemeont *63763A Titde: Indusra ewhss/lcoglca wwfas Vaccine and Drugs

DOD Misn Area. #662 - EnvkonwmWa &-d Lil Budget Activity. #2 - Advanced Technology Developmnt
Scien (ATD) Tactical Program

N. (U) PROJECTS OVER $10 14ILLMO IN FY 1904: Not Appicable.
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UNCLAMFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *6376A Title. Nontactical ADP Technology
DOD Mission Area: *551 - Electronic and Physical Budget Activity: #2 - Advanced Technology Development

Sciences (ATO)

A. (U) RESOURCES (PROJECT USTINGy (S In Thousands)

TotalProject FY 1982 FY 1983 FY 1964 FY 1985 Additional EstimatedNumber Title Actual Estimate Estimate Estimate to Completion Cost
TOTAL FOR PROGRAM ELEMENT 0- 0- - 0- - 0- Not Applicable Not ApplicableDY!3 Nontactical ADP Technology - 0- - 0- - 0- - 0- Not Applicable Not Applicable

S. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Program Element: Army managers of software systems need decision-aidingtools that will facilitate the planning, control, and reporting of projects throughout the Automated Data Systems Life Cycle. This program was to be acombined effort between the Army Institute for Research in Management Information and Computer Sciences (AIRMICS) and Support Group Fort Leewith a primary objective of developing a microcomputer interactive decision support system (DSS) for assisting software life-cycle planning and man-agement, and a secondary objective of demonstrating DSS capabilities within the Army. The program element would have provided follow-on ad-vanced development of an Automated Requirements System and Automated Project Management System originating in program element 62725A,Computer and Information Sciences, Project DY10. Specific needs to have been addressed by this program included: (1) Design, develop, test, andevaluate a prototype Automated Requirements System to assist the user, proponent, and developer in formulating, stating, analyzing, and validatingsystem requirements; (2) design, develop, test, and evaluate a prototype Automated Project Management System to aid software projecf managers in'the allocation, scheduling, and control of resources during the software development life cycle.
C. (U) EXPLANATION OF CANCELLATION OR DEFERRAL During the FY 1983 Congressional budget review, the Armed Services Committees !did not authorize this program as a new start. The funds for FY 1984 and FY 1985 were reallocated to a higher priority Army program. The programhas been deferred.

LUXCASSM01E
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element 1014A Tis: Special Pregrn

DOD Missioni Area- #331 - StrategIc Con d and Budget Activty- #3 - Strategic Isrograns

A. (U) RESOURCE (PROJECT USTINO) (s In Thousands)

Total
pY 19W FY 1963 FY 19sa FT 1965 Additional Estimated

Number Twol Actual Eatimate Estimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT
D333 Special Program

Outyser and total estimated coamb awe available upion request in accordance with paragraph B below.

ll. (U) IFF DESCRIPTION OF ELEMENT AND MISON NEED. Program content is TOP SECRET - Limited Distribution, Special Access,
Rqieprecluding furthver descriptionm is ft wruy. Access to Information in this program is controlled by t Deputy Under Secretary of Defense(for Command, Control. Communicalione and Intelligence, Office of the Secretary of Defens. The Army is Executive Agent for a portion of this

program.

C. MU COWARISON WITH PY 163 DESCRIPTIVE SUMMART: (S In Thousands)Toa
Additional --timate

PT 1W5 PT I36 PT 1964 to completion coat

ROTE
Funds (current raqulremenfts)
Funds (as shown In FY 1963 subission)

*Details on intrayear RTDE fundin changes, as well as outya and total estimated costs, wre available upon request in accordance with paragraph

B abov.( , D. (U OTHER APPROPRIATIOIN FUNDS: M in Thousands)

1-321

........... 111
dN~f



UNCLASSIFIED

Program Element: # 12814A Tl Special Program

DOD Mission Area: #331 - Stratec Commnd and Budget Activy. #8- - 8a1i IPogram
Control

Total
FY 1982 FY 1963 FY 1984 FY 1965 Additional EsdImat*d
Actual Estimate Estimate Estimate to CompletIon Cost

Other Procurement, Ar-
my:

Funds (current require-
ments)

Details on procurement funding requirements, as well as oultyear and total estimated costs, are available upon request in accordance with paragraph
B above.

L (U) RELATED ACTIVITIES. Available upon request in accordance with paragraph B above.

F. (U) WORK PERFORMED BY: Program information is available upon request in accordance with paragraph B above.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: Program information is available upon request in accordance with paragraph B above.

H. (U) PROJECTS OVER $10 MILLION IN IF 1964: Program information is available upon request in accordance with paragraph B above.

I)
UNCLASSIFIE
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( Progam Elernent #I2S2A Tite: CLASSIFIED PROGRAM

DOD Mission Ares; #331 - aft 91 Commind ad Budget Activtf. #3 - Strategic Programs
Control

A. (U) RESOURCES (PROJECT U.1STINf) (S In Thousands)

Total
Project FY 1962 FY 1963 FY 1964 FY 195' Addhtional Estimate
Number Tile Actual Estimate Estimate Estimat to Completion cost

TOTAL FOR PROGRAM ELEMENT .0- CLASSIFIED CLASSIFIED
QUANTITIES CLASSIFIED

D338 CLASSIFIED PROGRAM - 0- CLASSIFIED CLASSIFIED

IL (U) BRIEF DESCRIPTIO OF ELEMENT AND MIONM NEED. Program content is SECRET/No Foreign Dissemination, precludin further
( description in this summary. Classification authority and access ae controle by the Deputy Chief of Staff for Research, Development and Acquis-

tion. Departmnent of the Armry.

C. (U) COMPARISON WH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousanids)

Total
~ ~ ~ 1964 Additional Esmtdm td

ROTE
Funds (current requirements) - 0- CLASSIFIED CLASSIFIED
Funds (as shown i FY 1963 subission) - 0- CLASSIFIED CLASSIFIED

D. (U) OTHER APPROPRIATION FUNDL, (S In Thousandis) Not Applicable.

E. (U) RELATED ACTIVmfES: See paragraph B above.

F. (U) WORK PERPORMED BY. Both i-hoera and under Iotac
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UNCLASSIFIED

Program Element: # 12821A Title: CLASSIFIED PROGRAM 4
DOD Mission Area: *331 - Strategle Command and Budget Actvity 3 - Strategic Programs

Control

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: Details may be provided upon request

H. (U) PROJECTS OVER $10 MILLION IN FY 1964: Details may be provided upon request.
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Elamen: #3152A Tite WWlMCCS Informat System MduniztonProgr m

000 Mission Arew #361 - Intermation Systems Budget Activity. #3 - Strte~ Prog0am

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 1962 FY 19I3 FY 1964 FY 1OU Addltlond Estimated
Number TiWO Actuall Es19 e Etiae Etmt to Completion cost

TOTAL FOR PROGRAM ELEMENT -0- - 0- 9454 16230 Continuirg Not Appilcable
DH96 Army WWMCCS Information System

(WIS) - 0- - 0- 9454 16230 Connuing Not Applicable

IL (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:. In response to Congressional mandates, the Department of Defense instituted
the Worldwide Military Command and Control System (WWMCCS) Information System (WIS) Modernization Program by approval of the Joint Mission
Element Need Statement (JMENS) for this program in December 1981. This program provides for WWMCCS Automatic Data Processing (ADP)
system redesign and replacement of the current ADP hardware and software by the late 1980s. The research, development, test and evaluation
dollars shown are required for redesign and conversion of current WWMCCS-Standard and Site-Unique WWMCCS-supportive software to be usable on
the new WWMCCS Information System (WIS) computers. In addition, funds have been included to provide for redesign, conversion, and development
of WIS-Standard software at the direction of the Secretary of Defense. These funds will be transferred to the WIS Joint Program Manager (JPM)/Air
Force WIS Special Program Office (SPO). The WIS-Standard hardware will be provided by the WIS JPMO/AF WIS SPO in the 1906-1991 timeframe.
Initl funding is required to develop software specifications. Scheduling of the software redesign and conversion is compatible with presenty known
WIS JPM plans for WIS hardware installation. Without those funds, the Army WWMCCS peacetime, crisis, an wartime missions cannot be accom-
plished by the eight Army-supported WWMCCS sites.

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands) This project is a new requirement. For this reason, there is no
comparable project included in the FY 1983 Congressional Descriptive Summaries. This new requirement results from Secretary of Defense approval
of the WIS Moderization Program. The estiamated project costs have been derved from the WIS JPM-adopted mathematical model, which projects
estimated effort requied to convert or redesign software to permit the updated software to be run by the computers to be selected in the WIS
Modernization Program. It is expected that the project estimates will be refined as the WlS Modernization Program matures.

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) rot Applicable.

UN.ASIFIED
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UNCLASMED

Program Element: #3152A Title: WWMCCS h e yo M Program "

DOD Mission Area #391 - wmatln Systems Budget Actt. #3- lscPrerm 

E. (U) RELATED ACTIVITIES: Not Applicable.

F. (U) WORK PERFORMED BY: A systems design contractor is expected to be selected in 1984.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: DH86 - Army WWMCCS Infomation System (WS) (NEW START): FY 1964 re-
search, development, test, and evaluation funds will be transferred to the WIS JPM to initiate WIS-Standard software development to include develop-
ment of 'ototype system, local area network, automated message-handling capability, prototype for secure module, program design language, and
support for Joint Program Management (JPM) Office and Special Project Office. Funds are Army's pro rats slm of S46 n dollarl programed in
FY 1984 to support the WIS JPM effort.

14. (U) PROJECTS OVER $10 MILLION IN FY 19"4 Not Appicable.

UNCNlWMIED
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LRASED

FY 1964 RDTE COt4QRESWO)NAL DESCRIPTIVE SUMMARY

( Program Element #63304A ile: Baic isHssile Defense Advanced Technology

DOD Mission Area- # 121 - 0@11811 Missile ense Budget Activty- #3 - 01afgi Pegionn

A. (U) RESOURCES (PROJECT USI1NS) (S In Thousands)

Total
Project FT 1962 FY 1363 FY 1964 PY 13OU Additional --tIae

Numiber Two. Actual Estimate Esinute Esiateo to Compiltion cost

TOTAL FOR PROGRAM ELEMENT 126494 142633 Continuing Not Applicable
D21 5 SMO Advancod Technology 126494 142833 Continuing Not Applicable

*Non-Security Exemption

B. (U) BRIEF DESCRIPTIO OF ELEMENT AND MISSION NEED: The Ballistic Missile Defense (BMD) Advanced Technology Program isea broad-
ly based research and development effort designed to exploit new and emerging technologies seelung improved cost-effective methods to perform
BMD. Th&US-is faced with a growing Soviet ballistic missile threat and must continue to advance and develop the technokloge requred to provide
options to counter this threat. The Program is essential to assure that persistent Soviet efforts do not further erode the level of 9M0 capability that the
US has maintained since the 1972 ABM Treaty became effective.

C. (U) COMPARISO WITH FT 1363 DE1CRIPTVE SUMMARY: ($ In Thousands) Toa

Additonal Eehntedd
FY 1962 FY 1363 FY 1364 to ComPletion cost

RDTE
Funds (current requirement) 126494 142833 Contiuingi Not Applicable
Funds (as shown In FT 1963 submission) 126494 143243 Continu11ng Not Appicabile

*Non-Securlty Exemption
The funding decreas of $410 thousand In FY 1983 Is a remult of pro rate appliceion of genera Congressional reduction to the RDTEA appropriation.
The increase In FT 1964 is of the endcetmospheric nonnuclao ill research end development programn. This program is developing the Wteclg
required to provide SMO a low altitude nonniuchi lea Po aet 0- and hWg-fdeily simuletien of the engagemenvt Is undrwy. This program is necesea-

ryt esre**development of nonnuclea ill eabfty for UMO. continue advanced reserh and developments 11o Prvd SMO the capability of
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UNCLASSIFIED

Program Element #63304A Title: bus l sele Defens Advanced Technology

DOD Mission Area: *121 -Balistic M~ik Defens Budget Activity. *3 - Strte~ Programs

preventing technological surprise by threat nations. A FY 1984 reduction of $262 thousand resuited primarily from a revisio of the anticipated
inflation in the proposed Army IRDTE budget.

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands)

Total
FY 1962 FY 1963 FY 1964 FY 1165 AddIinal Estimated
Acitual Estimate Estimatle Estimnate to Cempletion cost

Military Coinstruction. Ar-
my Funids (current re- 0
quirements) - 0- 20000 0

Non-Security Exemption)

The MCA funding is to provide an aircraft hangar and technical support facility for the modified C-1350, Optical Aircraft Measurements Program
(DAMP) aircraft The facility wi provide aircraft sheiter. crew quarters, maintenanice and stoge facilities, sowell as technical support facilities and a
quickc-lookc data analysis capability. The MCA funding is to provide facilities to support the QUEEN MATCH program.

E. (U) RELATED ACTIVIIES The Ballistic Missile Defens Advancd Technology Program is fully coordinated with related programs being spon-
sored by other Army, other D00, and other Government agencies. Included are: Program Element (PE) #61 102A (Army Materia" and Mechanics
Research Center); PE #62303A, PE #616M3, PE #63007A, PE #64313A (US Army Missile Command); PE #63627A (US Air Force Ballistic Missile
Office); PE #62601F (US Air Force Weapons Laboratory); PE #12208N (US Naval Supply Weapons Center); and PE #62702E, PE #62301E
k@efense Advancbd Research Prlect Agency). Transfer mature technology to the BMD System Technology Program (PE #623M0). Every efor is
made to prevent duplication of effort through automated litrature searches, coordination meetings, memorandums of agreemn et.

F. (U) WORK PERFORMED BY: The five major contractors mre: Massachusetts Institute of Technology, Lincoln Laboratory. Lexington, MA;
Rockwell International Corporation. Anaheim, CA; Mc~onnel Douglas Astronautics Company, Huntington SOeAh CA4 Hughes Aircraft Company. Ful-
lerton. CA, anid Nichols Research Corporation. Huntsville, AL There wi be approsdrmtey 100 adionial contractors and other Govermeont agence
for en additional value of $99 milion. The organiztion responsible for the program In the Ballistic kfMistl Defense Advanced Technology Center,
Huntsville, AL.

UNCLASSIFIE
1-328



Program Flsvm*SISMU TltW. gmine MIS@" efnse Advuige Teelinslef

DOD Mimslon Arem 0 12*1 - DMedc NiMlbeft ns a udget AcWlt #3 - 59a.ls Plogr-m

0.(U PROJECTS LESS THAN $10 MIUJON N FY li9t' Not Applices.

KI U PROJECTS OVER $10 MILLION IN PT ISM4

1. (U Proecet 0215 - 9allafo Niggle Deftes MM) Advanced Teelumelgy Preopu

a. MU el.c Devoripero The SMOD Aotranced Technology Program rnns a"Mes of euo advanced development aggresswvey
*searching for and exploiting innovativ concepts and guarding against technological sprle. The program involves advancing the state-of-the-at in

multple technologies through componentaubsstemn fbriatin and demonstration. It wN develop and validate technolog and concepts to provide
the United States BMD options and assis in the refinemnent of US strategic offensive force capability.

b. MU Prolpinn& Aeepl tn aMi Pubvs Worets:

(1) (U) FY 1982 A Uc ipe to The fift fligh of the Designating Optical Tracke (D01) Programn wee auccestull conducted at the
Kwajalein Missie Range. This fight demonstrated the capeblity oflong waelngth intrared (LWIR) anar to pertcn belic rnlelle dehenae (DM)
operational functions of A C-1368 aircraft was aoqtire for the LW1R sensor platform in the Optical Aircraft Meewiemants Program (OAMP). The
OAMP will obtain The COBRA JUDY radar, an S-band phased array radar on the United States Naoy Ship (USNS) OBSERVATION ISAND. became
operational and is providing data to both the US Army and US Air Force Galium airsenide (GaLs) technology was Iinae which will develop the
nation's first GaAs mrr oessor a technolog which provides faster dat processing and nuclear hardniess. This countls firs two-section 95.5

*gigahertz gyrotron tveln wave tube was developed and tested

(2) (U) PT 1983 Pegram The Advanced Technology Program wM continue research and development in the technology 7roas of
radars, optics, data processing, discrimination, interceptors and ballitic mIssie defense construct analysis. The millimeter ae instrumentation radar

*will become operational at Kwa~alen Missile Range. Low-altue efforts wil focus on component development and teat to eqvPof a low-alide
nonnuclear kill deplopyment capability. Develop simulation in order to utille Smal Radar Homng Intercept Technology (SRHFT) tigh test daft from the
BMD System Technology Program. Testing will oontu The Optical Aircraft Measurements Program C-135B aircraft wOl be mo Hfed Hh-lue
efforts will focus on Arialysle and evaluation of field mesurements dat wil continue. Technology bees efts will focu on:

( (3) (U) FT 1964 Planne Progra &Wd as for 10-dm ew Request The low-@alttde lenee nonnvcler kill technology develop-
ment program will conthij Additinal effort inciLde

1-rn8



progam Eenient *63304A TWo: rasMssrn .m. daedTeho~y[

000 m~sio Arss # 121 - she0 M ss01e DeOens Budget Activty. #3 - Strategic, Pregame

(4) (U) Pre099 to ceniesUl This is a cwontiui PrOgrwm.

c.(U W MieflwAm Not Appklbi.

UNCLASSIFIED



WICLASSIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( , Program Elemeont *63306A ro~e 0@111stio MWss* Deftee Syasem TeooW Ppogram

DOD Mission Area: * 121 - Sstlet Milie Defense Budget Activtr. #3 - Stategic Program

A. (U RESOURCES (PROJCT STING)c (S In Thousands)

Tota
P.r0jee PY 1IS2 FY 1963 FT 1964 FY 1966 Addiloinal Estimated
Nurnbar Two Actual Estimate Estimat Eutkniats to Completio cost

TOTAL FOR PROGRAM ELEMENT 335615 37623 Contintuing Not Applicable
D991 BD System Technology Program 335615 37623 Contdnuin Not Applicable

*Non-Socurt Exemption

a. (U) BRIEF DESCRIPTION OF ELEMENT AND MSUON NEED- The Ballistic Missile Defense (BD) System Technology Program (STP) pro-
vides for the development of active defonrm system to counter the ballisti11C missile threat to fth US. The program is structured to provide the

*capability to rapidly develop and deploy, if necessary, BD in support of the strategic modlernization program. The program is based upon an aggres-
* ~sive research and developmsent progrm Integrating technology advances Into DM0D system concepts, definig, arnd validating the perormance of

comnenwt incorporating maturing technologiss. The progrsm is structured to provide options for deployment of a ballistic misl defense system, if
a decision is msde to do so. and for Intensive research and developmenrt effort to assur the latest technology and ability to provide evolutionary
improvements with the most advanced and effective components available. The STP is essential to assure availability of BMD system to counter
advanced Soviet threats to the US, to maintain survivablity of the US IGSM fore,. and to protect other high-priority military targets.

C. (U) COMPARISON WITH FT 1963 DESCRIPTIVE SUMMARY, (S In Thousands)

Total

FY 1902 FT 1903 FT 1964 to Comipwetio Cost

ROTE
Funds (current rsqiement) 338615 376234 Continulng Not Applicable
Funds (as shom in FY 1963 submiisaion) 338615 727311 Ckontinuing Wo Appilcable

*Norw~ocurlty Exemption

1-331
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UNCUASSIRED

Program Element: #63306A Trist: kultle Mise Defor n is temel Tshnhellft rora

p ~DOD Mission Area: # 121 - Usneftl Missil De@Ine Budget Actlvty *3 - Stwate Programs

The funding decrease of 8351,077 thousan in FY 1963 is a result of Congresaional direction In the FY 1963 Appropriations Act aNd Pro rata
appilton of general Congressional reductions to the RDTE.A appropriation. The FY 1964 estimate has been decreased to 5547200 thousand, due
to the decreased emphasis on near-term deployment planning resulting from the Presidential decision not to deploy BMD at this time to defend
Peaceleeper in Closely Spaced Basing (CS8). The remaining FY 1964 reduction of $8820 thousand resulted from a revision of the anticipated
inflation in the proposed Army RDTE budget

0. (Uo OTHER APPROPPRIATION PUV4OS (s In Thousands)

Total
FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Actwal Estimat Estlimate Estimate to Conpleivion cost

Miltary Construction, At-
MY
Funds (current reqire-
mint) .- - Cont~ing" Not Applicable

*Non-Sewity Exempton

Test facilties will be constructed at White Sands Missile Rang (WSMR) to support intsroeptor subsystlem tetn and at Kwealein Missile Range
(KMR) for system Integration and teotin. Existing facdlities at both ranges will be utilized where possable. Now fadlities at both ranges will Include
launch cells ground support equipment refurbishmenit, an test support bildings. WSMR will require new launch control facilities and a missile
assembly building. KMR will require a ne" kunch checkout facility.

L. (U) RELATED ACTi~iTIES The SMID System Technology Program (STP) Is fully coordinated with related program sponsored by other Ary
other DOD, and other Government agencies. Included are the Army Materials and Mechanics Research Centr (PE *61 102A), Army Missile kteS
gence Agency. and the Air Force Strategic Missile Systems program (PE *63322F). Coordination of the Air Force and Army Statgi Programs is
acomrplished through the Strategic Executin Committee within the Deparitment of Defens and by clos Nelson with Air Force development and user
organizations. STP udlize mature technology tranisfenud from SMO Advanced TeologyW Programn (PE #63304A). Every efotis made to prevent
duplication of efotthrough% automnated litraur searches, coordination meetings, memorandums of agreement. etw.

IAICLASSMID
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(Progio Eemert #631SM TVA&tllistic; Misale Defes Osetam Teehueteg PrOgrm

DOD ~ision rea #12 9@1111ft beftOwlnseBudget Activity. #3 - Stralsoe Programs

IF MU WOWK PIMPOE WY: Majo contractors Include McDonnell Douglas Astroatcs Company, Huntgto Beach, CA Lockheed Missi.e
and Spaes Co., Sunnyvale, CA; Teledyne Brown Engineering Co., Inc., Huntsvle AL; Raytheon Company Wayland MA; Martin Marietta Awcapec,
Corporetion, Orlando, FL There will be approximately 00 addillonal contractors arid other Government agencies for an additional value of 6148 million
The developing organization re 4on10 for the prognam is the Ballistic laale Defense System Conimarid HurnwfUe. AL

C. L) PROaCIS LEMS THAN $10 MMLUON IF Y 119fh Not Applicable.

H.(U PROJWCT OVER 610 MION M Fy 166*

1.(U P.eac DWI - IV am TeelnMelg Props-m

a. (M Pret neaPrlUe The Byesems Technology Program is pursuing a vigorous research and development program to support the
President'smstrategic defense iniatives, ootfte to a stabl and secur deterrnt, and inresSoviethinoenive to negodtiat geuinrms re~duction.
This over"i program involve the development and damonatrat of a capaility to defend hardened strategic targets and other high-value assets.
Th program Is designed to demonstate inproe capablitis of a full spectu of defense concepts aid mnhtal a ballistic missile defense system
hedge option for Poeeksper in CS (Closely Speced Basing. At any given time, the option to complete development and deploy the nms Current
comonents In an ineated system il be anvaluable. Research and development Will be onducted to provide the tchnlog an cailt to
augment the WOWia system. This Improved deploymnent option Involves development of an endoetmoepheric nonnuclear kill (ENNK) Capablity, demon-
doain the effectiveness of an Airborne Optical PAunct for the radars; an exoatmospheric (high altt) defense system; and examining the viablity
of nonconventional system such as

b. MU Pro09am Aceeepilshm -to, and Future MfOMts

(1) (U) PFY 1992 Aem lhmeNIB The Homing Overlay Experiment (HOE) mission and launch control equipment and assocated
software wer fabricated, tesed ariod validated. The ground test vehicle was fabxicated and used to verify all ground teet checkout. and support

eure The first flight test vehicle. consisting of live boosters and a homing and kill stage, was teste and delivered to Kwajlei Missile Range in
Preparation for flight test in FY 1963. Fabrication of the LWIR optial homning sensors was completed. In addition, Endo Atmospheric Non Nuclear KNil
(ENNK) system and a high-endcetMOMPI rlow-excsoa m irc system using the SPARTAN missil as the interceptor was defined; extensive
system analysis was accomplished to determine BMD effectiveness supporting various Pesaceepe basing mode, Including CS; X-band date were
successfully gathered on wie ICBM mission using the signature mesurement rader, and hardware tests Were accomplished on varous SENTRY-D( ubsystemn components such as: intercepto aerodynamic characteristics In wind tunnel flight stability test MOto case strength testM radar fae
hwrne and component Nte, and vibration and shook tests of numerous components. Exen cooordination continue with the Air Force to defin

- wLAOF
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Program Element: #111316A Title: Ealmlse Missile Deties Systemss. Teclmleg Proram )-
DOD Mission Area- 0 121 - Balistic selle Gees Budget AcWlvWy #3- ONraIegle Progiram

system interfaces between Peacekeeper (in several basin modes) and BMD concepts in order to mairnke survivability of a defended Peoekeeper

(2) (U) FY IM6 Mps.an The STP will emphasize a broad-based research and developmen program designed to develop And demon-
strate components and subsystems which will provide an evolutionary growth capability in current and future BMO system concepts. During FY 1983,
STP will: requirement; initiate an experimental flight test efor called Small Radar Homing intercept Tecinology (SA~li) to benchmark current ENNK
technology; ; conduct system performance trade-off, complete preliminary design conicept initiate system design, and ;continue development of the
Sentry D radar and data processor and .Continue close coordination with the Air Force to ssme that 8940 concepts opitimize saivieVaity Of
Peacekeeper in its designated basing mode and further define interface requirements. STP will maintain a hedge option for defense of Peacekceeper.

(3) (UW PY 1964 Planiied Program and Balis for Budget Yew Request Complet the ground test portion of the SRHIT program.
studies for an ENNK prototype demonstration program. Initiate concep definition studies and preliminary design of critical components for a High-
Altitude Defense System. A caliration facility will be selected and modifications begun for the optical senso testing. Continue development of the

Senry raar nd eftprocessor. Continue clos coordination with the Ak Force to assure that 8940 concepts optilmize eun~aif of Peacekceeper
ina Its designated basing mode and furhe define interface requireienft. Maintain hedge option for defense of Peacekceeper.)

(4) (U Program to Cea petlea This is a continuing research and development program. Its nature may change dramatically based on
a Presidential decision on deployment of a 8940 systemn to defend IC8B4s.

c.vei Mieson Melr iletne

Meje Milestones Me111sene Dallas Shown I FY 1IM Subrlslen

1-3*4
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W~MUME

FY 1964 RUME CONGRESSIOAL DESCRIPTIE SUMARY

( Progam BErienI't #211724 Tite: Heaviy Antlmiu/WAwaeul Weapon SYatMM (TOW

D0D Mission Area: l- 11 eet Fir Comblat Budget ActWt #4 - Tooeted Pregoun

A. (U) RESOURCES (POJECT LISTIN): (S In Thousaind.)

Total
PrdetF? 19a2 IF 1963 PY VN IF? 166U Aditional Eabmmated

NtobeN Twoe Actual EsUlniata Ealbahi Eatuta to comp""io cowt

TOTAL FOR PROGRAM ELEMENT 6724 1978 1896 3892 Continuin Not Appliabl
0336 Heavy Antlta,*AaSaii Weapon System

(TOW) 8724 1976 1896 3692 Conliuing Not Appliable

1L (U) HRIF DESCIRIPTION1 OF ELEMN AND MISI NEED The TOW (t*"-4uncWe, optically tbacked, wire-guided) is a long-rng anti-
ank/aseaul guided m"Isl weapon system The misei s autowlaticaly backed aOW command guided to t gunr's lIne of sight TOW is needed to
provide the Ary and Marine Corps a long-range (3750 meters) anfiarmof' capablt. The TOW complemnents the other antiaxior weapon system; i.e.,( ts DRAGON, and LAW, to proide the Army and Marine Come an in-dept capabiit to defeat enemy armor forces. Witut the TOW, the Infantry
and mechaizad tors wil not have a longrang antiermor capabiity. Improvwemnt we currntl In process to Improve the performance of TOW
against advanoced oeny armor and ciunsnmers

C. MIi COMPARION Wtf% F? 1963 011ICRIPTIW WMMASY- (S In Toeanda)TO

Addh~ons! Eastimted
IFY 1362 IF? 1963 FY 166 to Cenpmpte coat

ROTE
Funds (current requirements) 6724 176 logo Continuing Not Appiabl
Funvds (se shown in FY 1963 submisIon) 6w6 1981 I367 - 0- 205527

The uNing biavese of $186 thousand in FY 1062 Is a maul of repropmu*I to anomplis dseeopman of TOW2. The timng decrease of $5
thousan In FY 1368 is a res1Ntof po raw sppolon of genra Convadonad redaans tlo fo RUMEA appropriation. The tuning decrease of 871( ~ tOwusan in FY 1364 Nase from a rewistof So6 a -c*~s i lislo in Me g pgas Army ROTE budget.

U-m



UNCLASWPIED

Program Element *23724A TOtl: HeaVVY AntiturtkJAssault Weapon Syte (TOW
DO00 Mission Arew 0211 - Direct Fire Cowma Budget Activty. #4 - Ta~Ou Program

D. (U) OTHER APPROPRIATMNi FUNDS. ($ In Thousands)

TotaFY 11102 FT 1963 FY 1964 FT 1965 Additional EstliateActual Estimarte Estimnate Estimate to Comrpleton coat
Missile Procurement, Ar-
my (MIPA)

Funds (current requir-
Monts) 107650 133100 189200 210100 1144821 2791321
Quantites (current re-
qukement) 10008 12000 1800 1800 62628 303166

The funding OWcreSeO Of $10650 thouand in Fy 1962 is a reult of Inflation adjusment andrprgengoFoigMtnySlsudst pae
diverted US Stock ITOW missiles with t more potent Tow 2 misls eraeo 92 mssiles In f 92Isre mi t r o " Fne tunds tof coat oTOW2 missiles ding development phase of program. The fundiglm Decrease Of 12 thosande in FY 196 is a reut of Congsona drcolo In,
the FY 1903 Appropriations Act. The funding decrease of $34700 thousand In FY 1964 is a result of progrm restructure !&, allow procurement oflauncher modifcation kits and $17900 thousand decrease in funds by DOD. Quanit of missiles is not affecte '--,ame of *60MM thousand inTotal Estimated Coat is a result of Increase of 76588 in the TOW2 missiles to be procured. Total etlmste . cost Includes BASIC, rTow and ToW2.missiles. Total estimated cost for TOW2 is $161830 thousand. Total quant of missiles Include BASIC, ITOW, TOW2 mid practic missiles. ToWTOW2 missile to be procured Is 144,500.

E(01)RELATED ACTIVITIALt The TOW night sight was the pilot progrnrm for developing common components for marpartabis right visio don-vices based on Imaging infrared technolog. Comnents developed for the TOW night eight wre also used In such wsatams as Owe Medium AntilenAssu" Weapon (DRAGON) night tracker (Pogrom Elemntd (PE) 23727A). the Night Obsevttion Device Long Range (NOOL) (PE 64710A. NihVisio Devices), and the Ground Laser Locator Designator (GLLD) (PE 64XN6A Precision Laser Designators). A TOW Cover Artllry Piolect (TOW-CAP) was omplte as a quick rox using a bastic blanket lo provide protection for TOW crews ag I il rillery lb. A moified M113SAI --aroepersonnel carrier has bean fielded to provide a TOW crew with armor protection and Wracked vehicle mobilt (Imuproved TOW Vehiles. ITV. MSOI FE63026A). The TOW System is aleo being mounted on the COBRA heilcopter (FE 64212A) and Fighting Vehicle Syses (FE Newt and 648aW. jThere is no unnecessary dicalion of efotwithin the Armyl or Departmient of Defense on the TOW program.

UNCLASUPE
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(Prograas lmsqt *3M TIe Heavy AnUNI AaeMM WeaPon Systet MTOW

000D belonm' Area *111- Uftea Fire Ceuabs Budget AcWv.y #4 - Tesfed Propw

F. (UMWR PORMED BY: The majo contactors we Hughes Aircraft Company. Culver City. CA- Emes Electric Companty. St. Louois. MO;.
and Toms Intrment ncoporatd, Dells, TX Army manegent of the TOW Weepon System is performed by the TOW Project Allanager. US Am'ry
Missie. Commnd. Rodelons Aast AL

CL MU POJECTS ILM THAN $10 M I N m P 1164 0336 - Heavy AntilraWAsseult Weapo System (TOW): This projc provides for
development of penrdaon MWd gidene Imrvemnt to the TOW missilesystem. TOW Is fte primary antiermor weapo of the intenbry forces. The
Iniprowusant to TOW we requied In order to msitsi the Winbns cepebity to defest en evolvin Soviet wmwo threet and to dlow operation In
eI -elal- obacurants and sectro-optical count~ermeasure (EOCM environents. The FY 1962 ROTE Programt finalize, efflorts on TOW2 guidance and.

EOCM hwdwe. The FY 1982 prograrn also includd procurement of TOW2 missiles en medication kie to convert basic TOW launchers to the
TOW2 codiiilon The FY 1963 ROTE e~or will provide for developmrent of eofte to intesgrateo TOW2 Test Measuremenit end Diagnotc Equip-
ment MADCE) with the Electrontic Qudly Assurance Teat Equpmnt (EQUATE). Deliveries of TOW2 missiles snd TOW2 launcher mincation kits will
bs"n in FY 1963. The FY 1964 RDTE ~for will complaie dlevelopment of softwar to integrate TOW2 TMOE with EQUATE. Delilveries of the TOW2j~ ~ -~ se and launcher modlmlcetlan kit wEl contiu throughout FY 1964.

H.(U PROJECTS OVER $10 NLUON 0 PT 1164:* Not Appilcabe.
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FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element- #137M6 Title: Advanoed Pid Aflhluy Tootled Deft Wystm

D00 Mission Area: #212 - hWdho Firs Support Budget ActIMy #4 - Tacloal Progpame

A. MU RESOURCES (PROCT USWiN (s in Thousands)

Total
Project FY 1962 FY 1963 FT 1964 FT 1965 Additional Estimated
Nuner Tite Aftua Esteft Estiate Esibmets to Copein cost

TOTAL FOR PROGRAM ELEMENT 4792 11004 31906 31964 Continuing Not Applisbl
QUANTITIES 4

D322 Advanced Field Artillery Tacticel Data
system 4792 11004 31906 31964 Continuing Not Applicable

II. MU NRIEP DESCF"rIiO OF ELEMENT AND MISSION HEM. Within the broad mission of US land forces, which is to defeat the enemy by
combat operations, the fire support mission area specifically encompasses the field artillery, functions of providing continuious and timely target servic
ing, countedire, and interditio fives to the mneujve forces. The Field Artillery Tactical Fire Direction (TACFIRE) automated command and control
system greatly increases the effectivness of ourforces, Howvera successor system development isrqie to provide th capalbitty to thle field)

artllrytodefatth tret evoon fr he at 19f. hisne sstm ustprvie orimproved comnctosmanagemen tsnue
Processing capability at remote locations, and increaed system mobility and survivability. The Advanced Field Artillery Tactical DAn System will take
full advat- .. 9 of new hardware technology, such as Interactive graphic displays, to substantially ease training and Improve operability. It will incorpo-
rate standardazed, smaller, less costly, and more reliabl processors and remote terminals to allow distuo of currently centralized functions, and
will provide a reduction in the physca size of the artiller command and control centers, thereby enhancing; suviablty In the tactical fil artillery

C. MU COMPARISO WITH FT 1963 DESCRIPTIVE SUMMIIARY: (SIn Thousands)

Total
Additional Estimisted

FY 1962 FY 1963 FY 1964 to Completion cost

RDTE
Funds (current reurment) 4792 11004 31906 Continuin Not Applicable
Funds (as shown in FY 1963 submission) 5066 7224 2644 Continuing Not Appliable



UNCLASSIRED

( Program Element: #23726A Tite: Advanced Fild Artiflry Tactical Daea System

DOD Mission Are&- *212 - MIdirect Fire Support Budget ActWty- #4 - TactIcal Progerm

Reduction of $1166 thousand i the FY 1962 funding level is a remilt of the program's initiation late in the year and the consequent reprograming of
funds to other Army high-priority, requirements. The funding Increase of $3780 thousand In FY 1963 funding is a result of reprograring funds for the
High Technology Light Division. The incease in FY 1964 is provided to support the High Technology Light Division.

D. (U) OTHER APPROPRIATION FUNDS. ($ In Thousands)

Total
FY 1362 FY 1963 FY 1964 FY 1965 Additional Esti1mated
Actual Esinaft Estimate Estimate to Compleio coat

Other Procurement Ar-
my:

Funds (current require-(ments) -0- -0. .- -0- 763000 7630001

Qluantities (current re-
quirements) -0- - 0. -0- -0- 139 1391

Military Coinstruction, Ar-
MY

Funds (current require-
ments) -0- - -0- .0- 3400 3400'

(U) The current quantity and costs reflect replacement of TACFIRE with the new system for the total Active Force. A decision on fielding fth new
system to the reserves is deferred to a later date. No change from FY 1963.

2 (U) The Matry Construction, Army funds shown cover a requirement for construction of a secue climatizod vault for classified disks/tapes. etc., as
well as construction of labioratory space for 90 additional personnel. The spae and vault are nweeey for the Field Artillery Tactical Date System
Software Support Group at Ft Sill OK. No change from FY 1963.

L. MU RELIATED ACTIVTE The follwA1 provides Information on current US and foreli development effts which may be appilcebi to this

UNCUSUFED



UNCLASMFIED

Program Element *3=72A 
Title: Advamced Field Artillery TaiOa Dat System

DOD Mission Are& 212 - Ndr& Fire Support Budget Actlt. #4 - TT~ Programs
1. (U) A stndard, 32-bt mlard computer is bwe developed in Program Element (PE) #62746A (Tactical ADP Technology), Project#AO9400 (Millit Computer Family) and PE #63723A (Command and Contro), Project DiS (MuWtey Computer Famiy). This computer is scheduiedto enter production in FY 1986 and, if available, wll be used as the Processor for the new system. Since no cer" Processing unit will be developedunder this program element, duplication of effort cannot occur.

2. (U) A Department of Defense standardized software language, Ada, is being developed in Program Element #63723A (Command and Con-trol), Project #D185 (Military Software Standardization). Ada will be used in all software programing.

3. (U) The Marine Corps Is developing the Marine Integrated Fire and Air Support System (MIFASS). Because of differences in doctrine andoperational procedures, the total Marine Corps System is not expected to satisfy Army requirements. Components of MIFASS will be evaluated by theArmy, however, to determine whether these components can be adapted to meet the new system needs. Duplication will be avoided through closeliaison between offices, through letters, visits, and analysis of technology and hardware as it is developed.

4. ,U) Both the United Kingdom and Germany are developing systems which approximate the current functions of TACFIRE. Although doctrinaldifferences may result in the selection/development, by these countries, of equipment that is unsuitable for US Army needs, subsystems of thesesystems will be evaluated for potential use. Duplication will be avoided by frequent visits between offices and analysis of technology and hardware asit is developed.
-F. (U) WORK PERFORMED BY: The system design and support contract was awarded to Calculon Corporation in September 1981. It is plannedto competitively award separate contracts for the development of each of the subsystems and for verfcatlon an validation. The Advanced Develop-met Contract for the Communication Control Subsystem was awarded to Singer Librascope, Glendale, CA. The In-house developing agency is the USAry Communications Electronics Command (CECOM), Ft Monmouth, NJ.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 194: Not Applkia.

H. (U) PROJECTS OVEr $10 MILLION IN PT 194:

1. (U) Pree D322 - Advanced Fild Artille Tacticl Det Sy me
a. (U) ProjecDecrmptke: The Army s feding the automated Tactical Fire Direction System (TACFIRE) to pvide accurate, responsive, !effective uilizaion of UIS artillery, which Is numerically inferlor to that of our potentia adversry The user has identified a requirement for a replace.ment system for the 19909 that must incorporate three specific improvements, all of which are supportabie with technology projected to be aveabie in

UNCLAMSIrD
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( Program Element #23726A TilR Advanced Field An"er Tactical Data fte.,m

DOD Mission Area: #212 - hundveet Wea Spor Budget AotWy *4 - Tacoleal Pregrems

toS near term. In order of priority, these reqirements wre (1) better communications managment, (2) the availability Of data procssing Capability at
remote loations. and (3) a reduction in the size and weight of the Fire Direction Center (FDC) su'b/systm Tha program Is to field A new system t"

rpaeTACFIRIE, meeting all the new user reqirements. The new system will employ a front end comxurlcstoapoao which will handle a
vreyof communications message structures, speeds, modulation "aee error correction codng security, and comirunicts media; Le. radio, wire

line, switched system, and dedicated data aystemes such as the Position Locating and Reporting Systemn/Joint Tactical Information Distribution System
Hybridrrent microprocessor techiology will allow placing fthse parameters under software control, thus providing fielded operational flexibility to
efficiently match all emerging communications and sensor systems. The techniqusa and characteristics reqired to signficartly enhance artillery tacti-
cal communications net management must be complte and demonstrated prior to completing the balance of the system design. Since 00~ subsys- -
tern must therefore be developed early, It Is posaible to utilize this part of the new aystem to improve the current TACFlW',t tactical communications
net management capabilities until the successor system can be fully fielded The user's requirement for data processir,4 w -wnt locations will be
accommodated with the continuing technological advances In the areas of proceasors and displays. resulting in slftin e -veet in size, coat,development wil be used for the Intelligent remotes and the Fire Direction Centers. Thsaw new remot subystms w-4 mores overall systemsurvivabllity by physically distributing the date base and procssing locations, and will Imiprove syste responsiveness by proviAfg the necessary( processig capability to the Fire Support Officer, who ust upWtIhe maneuver force comner. Ineractive graphics will be used throughout the
new system to alleviate operation and training shortcomings of the current system Finally, Improvd reliabtily, ruggedes and reduced size of new
support subsystem should make it possible to configure the new FO~s Into vehicles commron to the supported forces. When completed, the replace-
ment system will be entiel new, utilzin proven applications software evolved from the currant TACFIRE system. The modification and recoding of
the current and ongoing software enhancements of the TACFIRE application stwere . M be accompisehed by the existing TACFIRE pooetdsployment
software support group. All contracts for subsystem hardware will be awarded cowmpettV~. Fully competitive prodluction procuremntr date Peckcages
wilg be procured for each subsystem.

b. (U) Mropsr1am ienpN hi -s ts and Future Efferi

(1) (U) PY 1360 Ace -p 1 The sytmsm contractor wil continue to analyz user needs, concentrating on the det@Ileo func-
tional characteristics of new intelligent terminals to iprv syswe responsiveness to the oommander's need. The communication control subsystemn
contractor began assembly of a brasaboard model to be Incorporated in tesibed test planned for mld-FY 1983. System software modifications wr
Initiated to provide a user testbed evaluatn Development continue on software verification arid validation.

(2) MU FY 193 Pragran Fabrication of tihs brsas4 models of the Comrrunication Control Subsystem (CCS) end development of
th yt's r-level software for the tesibed will be corMloed The OCS teOOe will be conductd &Wd tiw results analyzed. Enineern deepg specii-
cations for the engineer"n development module of the CCS wil be completed The system engineerig contra.ctor will coplete the remote terminal
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Program Element *2372A Ttie: Advanced Plaid Artsty Tactical Dat. System .1
DOD Mission Aroe *212 - ondre Fire Support Budget Act"ty #4 - Tawil Progrms

subsystem functiontal anaslyses and specifications, and conduct a prellinaiy evaluation of software system design. Action will be initiated to procure
Military Conmputer Family processor for use in the remote aubsystem software dsvelopmeirt. Design requirements for the Fre Direction Center sub-
systemn will be Initiated based on oet/performance/rlsk trade-off analysis and a continuing assessentr of available and projected near-term technolo-
gy. The High Technology Light Division will be supported by providing an Interim lightweight fir support prototype termintal which will function as a test
case for AFATDS.

(3) MU IFY 1984 Planne Pregram and Boals fer Budget Yew Request The CS will ~ne Engineering Development, The contract
for the Fire Support Officer device and Fire Integration Support Teem Chief Remote In$elien Terminals will be awarded. The TACFIFIE application
software conversion to the standard D0D programning Language (Ada) for Advanced Field Artillery Tactical Date System will be initiated. The Fire
Direction Center (FDG) subsystem requiremnents will be completed. and procurement action for an FY 1965 development start will be initiated.

(4) (U) Piogram to Cenipltlent The system contractor will continue to define the details of the functional and material improvements
to be made to the advanced system to allow It to be fully responsive to the users projected needs into the 21st century. Each of the improvements
will be thoroughl tested with the user at Ft SIll In a testbed of operational and brasoboard hardware and software. The user wNil be given the)
opportunity fer hands-on gicamination of the Improvements prior to desig finalization and subsequen formal tests. Additionally, selsected subsystems
will be evaluated in the Interoperablity testbed for automated system at Ft Hood. The OCS Is planined to be fielded In FY 1988. The remote devices
and FD~s will be fided in FY 1991.

c. ()Muc NOW 1111111

wCuet Nm Date
MNEMW stee Mlestone Datesi Shewn In IFY 1963 Submwssio

Mission Element Need Statement Ap-
-f 20 1961 201961

In-Process Review (IPR) (OCS) 40 1961 40 1961
Contract Award (CCS) 30 1962 30 1962
Developmnent Toot (DT)/Operational Test
(0T) II (CCS) 20 1966 s0 1966
Developmnent Acceptance In-Procss Re-
vimw (DVA IPR) 401966 40.1966

WICLAMD
1 -342



( Program Element #2272A Tide: Admooed Fluid Ammu Tacled Dame system

DOD Migadoo Arec #m1 te FWr Suppert Budget Ac~vlly #4 - Teafed Pre*go

New or istene Eleestene Dates Shown I FY 1983 S*iden

drdIW operaflon Oqabyf (#=G (CCS) 301966 301968
MrWj Ssnu Aoq~iU~
Review COund I VASAR) (Remote De-
vices/FOG Upgrade) 301963 30 1963
Contract Award 101964 101964
OT/OT 11 (Remnote DevicesFOG Upgrade) 40 1966 40 1966
ASARC III (Remote Device/FOG Up-
grade) 101969 101969

lOG (Remlote Device/FOG Upgrade) 10 1991 10 1991

I.... MON
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FY 1984 RDTE C014GRESSIONAL DESCRIPTIVE SUMMARY

Program Element *237311A ile: CHA~PARRAL

DOD Mission Area: #214 - Gveuutd-Sased Anti-Ai And Budget AcW.t #4 - Tactical Progra
Tactical IIleN Deferse

A. (U) RESOURCES (PROJECT USTINO): ($"In Thousands)

Total
Project FY 1962 FY 1943 FY 1964 FY 1IO5 Additioal Estimated
Number Tmte Actual Estimate Estimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 23596 24706 23616 '14554 3671 199910
QUANTITiES

Firo Units 5
Missiles 60 223

D697 CHAPARRAL 23598 24706 23616 14554 3871 199010

.(1)) DRIEP DESCRIPTION OF ELEMENT AND MISSION NEED- This program provides for the development of missile, launch station, and)
carrier improvements for the CHAPARRAL weapon system. CHAPARRAL is a highly mobile self-propelled shr-range air defense surface-to-air missile
system. The missile is lightweight, supersonic, passive infrared homing, fire-and-forget CHAPARRAL is effective agains all typos of aircraft at low
altitude. The system has been operationally deployed since 1969. It provides air defens for infantry, mechanized Infantry, and armor divisions and for
critical theater/corps raw are assets, to include air bases. CHAPARRAL will be retained in the Army's active Inventory through the 1990s. To enable
CHAPARRAL to mee the postulated thrat through the 19908, critical system improvements awe required. These include missile improvements to
provide increased engagement range and countermeasures hardening, a collective crew nuclear, biological, and chemical protection systm and
Weapon Display Unit to provide target eary wamning inomation from the Short-Range Air Defenise Commnand and Control System.

C. (in COMPARISON WITH FT 1963 DESCRIPTIVE SUMMARY: (S In Thousainds)

Total
Addltional Estimated

PT 1962 PY 1963 PY 1364 to Completion cost

RDTE
Funds (current requIremenits) 23596 24706 23615 18425 199910
Funds (as shown in FY 1963 suibmIssion) 19616 26361 24518 12250 196=2
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Progra Elemnent #211730A Tte HPRA

(DOD Mission Ares: #214 - GrundIllmmedl AU-A And Budget ActiVi. #4 -Tasisal Prerim
Tactical Mu11ski ense

FY 1962 Increase due to reprogrming to replace funds reduced i FY 1961. Reduction i FY 1963 resulted from Proposed reprowapiin for Cornpul-
mneetd Program and pro rate application df general Congressiounl reductions to tii RDTA appopriatn The FY 1964 reduction resulted primall
from a revision of tie an*c*atd ifiatio i Oie proposed Ary ROTE budget Incres In fuds to comiplete was caused by delay in hiltating tie
Rosette Scan Seeker (RSS) development progrm.

D. MU OTHER APPROPRIATION FUND&~ (S In Thousands)
TOW

IFY 1962 IFY 193 IFY 1964 IFY 195 Addittena Eshite
Actual Estimat Estbift Estimat te Completion cost

Missile Procurernent Ar-

CHAPARRAL OMIM72-A/

Funds (current require-

CWt 30--.-320820 340
Quantties curre-3re

quiremermAfele.-.-.-.-64 96
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Program Element #23730A Title: CHAPARRAL

DOD Mission Area: #214 - GroundUmeed AntiAi And Budget Activity: *4 - Tactcl Program)
Tacitcl Ube"i Deisnae

FY 1931 IF 193 FY 164 FY 1365 Addioaml Esitd
Actual Estimat Estimat Estimate to Conmo cost

Missile Procuromont Ar-
my:
CHAPARRAL Modifica-
bions

Funds (current require-
ments) 83900 32100 12400 202600 72600 498200

12 Sold to Israel.

1. (11) Explanation, changes in Miile Procuromnrt Army. CHAPARRAL (MIM-72-A/C). Increase reflects addition of funds for twelve towed )
CHAPARRAL System for the High Techology Light Division.

2. MU Explanation, changes in quantities. Addition of twelve towed CHAPARRAL in FY 1966.

3. (U Explanation, change In Missile Procuremnent, Army CHAPARRAL Modification. Funds were added in FY 1964 for Smokelee Rocket Motor
(SRM) repour, alir-comrpressor modification kits and SRW insulation. Funds were added In FY 1965 to buy-out the FLUR program. Funds were added in
FY 1966 for a FLUR counter-countermeaaure Improvemnent program.

L. (U) RELATED ACTIVITIEft ROLAND (Program Element 64309A), STINGER (Program Element 64306A), Division Air Defense (DIVAD) Gun
(Program Elemnt 84131A), Lightweight Air Defense Systemn (LADS) (Pogirm Elemnenrt 63323A) and the High Technology Light Division (HTLD)
Towed Chaparral (Program Elesment 64323) are complementlary programs. Dupliation of effort is avoided by CHAPARRAL project office coordination
with the Naval Weapons Center, China Lake, CA developer of the SIDEWINDER missile, the US Army Missile Command Laboratories, which maintain
cgnizance of Armyj arid other Service prograrm and through coordination with the STINGER, ROLAND, and DIVAD Gun project offices.

F. (U) WORK PERFORMED BY: The CHAPARRAL ground equipment was developed arid procured through Ford Aerospace and Communications
Corporation (formerly Aeronutronlc Ford), Newport Beach, CA. The Basic CHAPARRAL missile (MIM-72A), was procured by miltary interdepartmrrnal Iprocurement request through the Navy. The Irproe CHAPARRAL Missile (MIM-72C) was developed and procured through Ford Aerospace. The

UNCLAMM
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Programt Element #21130A Titlls CHAPARRAL
DOD Mission Arew- #214 - G~emnd=m AnViAk And Budget Activity #4 - Taied PMegams

Taile Ugh.1ef Delons"

contractor for the CHAPARRAL carrler, M730, which Is provided as Government-furnished equipment to Ford Aeroepae, as Food Machinery Corpora-
tion (FMC), San Jose, CA. Ford Aeroepece was the prime contractor for development of the Forward Looking Infrared (FLIR) Night Sight with Texas
Instruments lnoorportd (Ml) Dallas, TX a majo schcontractor. Production of FUR subasemblies Is perormedn by TI and Ford is producing Interface
kits& The UIS Army Mineds Commnd. Huntsvill, AL. is the inhouss developing organization reepn 'ham for the program.

CL (U) PROJECTS LESS THAN $10 U111LUION IN PY 19ft Not Appiels.

It (U) PROJECTS OVER $10 MLION IN PY 19"4-

I. (Uo) Pree DIS7 - CHAPARRAL

a. (U) plepsen Dsr IF MR Program provides for developmnent of Roet Scan Seeker ORM) msieguidance to provide increased Issl
enga gement range and improved inrre couteounemaue and Weapon Systemn product impravments. The product ireprovement are: aj Wapo Display Unit to provide the guner target Let and cuelng inormation from the Shoal-Range Air Defense Command and Control System,
Forward Looking Infrared Night Sight infrare counteounsmmvs and a Nuclear, Biological, and Chemnical (NBC) Protct System to provide
the crew proto for operao In an NBC environment.

b. (U) PMopr 2 w. M n Pullue Efled

(1) MU PT 1M2 esels n.- Deveslopmnent of the RsteScan Seaker onisn~ guidence was Inititd

(2) (UI) PY 1IM Pleopi Developmnt of the Roset Scan Seekter guldence conlinue. Development w= ~tae for the Weapon
Display Unit. Nuclear, BI'logIcalI and Chemnical Crew Prolectilon Sysem and for the Night Sight bnrdobstrooneumrs

(3) (U) PY 111114 Planned Plops-amu ndBe. for Dodge Yew Request: Roset Scan Seeme guianc development wil contem.
The Weapon Olep UnA Nuclear, Biological. and Chemical Crew Protection System~ and Night Sight ininaed oounr-outn me development
effrt wil be compleled.

CI (4) (U P opa Is e e a lm Contractor Rosette Sca Seeker development efo~ wil be co Fleted, and technical data package
wil be prep--d by the aena The Government best and evahaillon wil be soom-ae and the guideno. setion Aoceeld
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Program Element #23730A Tide: CHAPARRAL

000 Mission Area; #214 - Grouncd-Used AnfII-Air And Budget Aclvft #4 - Taeat Piomns
Tatei Mhmi. Defense

c. MU maeo MiatNe

cunwit 1111111esh Datss
Major Me111stenes Misnsm Dates S1hown In FY 1963 Submleslon

Initiate Roset Scan Seekcer Development 40 FY 1982 Not Shown
Complete Rosetto Scan Seekcer User Test Not Shown
Rosette Scan Seekcer Initial Operational
Capablity IOC I
Fonward Looking Infrared Night Sight Initial

-prtil Caailt
Forward Looking Infrared Night Sight

Co~oun nnmresInital Operation!
C~AbI" Not Shown

RS Weapon Display Unit k"a Operational Ca-

Nucear Biological Chmnical protection
Systemn Initial Operational Capablity NtShown

RSdevelopment schedule was compressed based on contractor's effort under Internal Researh and Development efr

f 346
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IFY 1964 RDTE CONQRESSWOAL DESCRIPTIVE SUMMARY
Program Elares *2S73A Title: surfes-to-Air flail HAWKi'HAWK h provemat

DOD Miesio Ares #214 - oraee~ld AnV* &W Budget Adt 4-TatiI i-Taile 1111011y. *4- aiedPrgr
A. (M1 RESURCES (PROECT USTINS)c (S In Thoussido

ToldISae FY 1662 FY 1663 FY 13 FY 1966 Adduloed EsibldN., ter Two Mli Eaftue Esilnee Eatlm" fa CemSon cost
TOTAL FOR PROGRAM ELEMENT 39414 3686 33543 2832 16041 349766QUANTITIES
WmNWilsGroundSupr
Equipment Sot 

55/2D690 Swbo40Ak Mbdila
HAWK/HAWK Impovmn 39414 3636 33643 2832 16041 34906

L~ M W E CRMO E.UEIITNDM111U11 NEM ip~oe HAWK 0HAWIQi ba mile~ day and righL aiwuw surfas-to.&v
1972 A Prode mprvment Progrm (PIP ag busied in FY 1973. AMW plum C&A for a phae I - Mtn of PiPg Or modfictwon So be applied tofieldd eQuipmnt. The fiet wo of PIwe (Pma I)Comled fielding in 1061 and we desgne to comaec signifloent fid problems maccled withIHAWK s acquiition radws and dat lik chpaiy. A kflw-on SeO of linprovemnent Oshm II) wil begh I fsi g in 1963. Devlopmnt work on PhaseIII began in April 1962. Phase III consifts of inmprovements to ground eq~uipment to upgrd IHAWK system effectIveness, maintainabilty, andsjrvvsiY to meet 6x rpected threa of the late 19SW& In ad1ition, a se~sof Misie modfications wig be fieldd to keep pace with eny- tetu

CN"Br
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Program EMMnt *237311A Title: Surlaefo.Air Mills HAWUHAWK Iprve mn

DOD~ Mission Area: #214 - Gremmd.Uas1edl Anisir aOW Budget ActiVtr. #4 - Teedl Pr or-,s
Tactieal M11110111 Defense

C. MU COMPARISN WITH PTY 1963 DESCRIIPTIVE SUMMARY: (S In Thousands)
Total

FY 119111 FY 1oss I' 164 to Cornplein cost
RDTE

Funds (current requirements) 39414 3636 33543 4W367 349766
Funds (as shown in FY 1963 subaissIon) 39435 37971 27125 17632 316241

Decrease of $0.021 mnillon I FY 1962 is due to an inflation adjustment. The fundin decrease of VAN60 millon In FY 1963 Is a result of reprograming
olflunds for Comperttd Programs ($5&) and inflation adjustmnents ($0.104M). Increase of $6.418 mililion In FY 1964 Is due to a change in the
design requiremfents of one of the Phase III product imnprovements dealin with upgrading the Platoon Command Post. The increased development
costs ill fund the additional enghmemin efo~ and prototype fabrication. Based tin a OD January 1962 Amay deciasio a to retain a por t of the IHAWK
force irIdley. additional RDTE requiremenrts for FY 1965 and briond wil be completed in ths coming mnat The 826.735 millin increase in
..Adlional to Cornpletion" is to begin work to reconfigure field maintenance equoment to suport Phan III modfie systerm and conduct required
a0lsstcnlg demnstrations to keep HAWK viable against the threat. A detr~mio will also be made as to what evolutionaay changes (Of

a* we -* beon the current aproe Phtas III WImrmnts



( , Progrm Elemenrt #23731A TMe- Surfaet-Ak Mlesle HAWK/HAWK huproveme-w

DOD Misson Anea #214 - GrmudUeed ANN*a MWd Budget AcW.v *4 - Tee~e Poograms
Tactical HMisf Defense

D. MU OTHER APPROPRIATION PiFt=& I* In Thousands)

FY IM6 FY 19m FY 164 FY 1965 AUbNN I Estimated
Actual ESUMhNee Eltimate ESUMMINls to Cewein coo

Uleelle Procursmest. AN

Funds (current require- TOaBe TO Be
mfenta). 4700 4000 g20 9600 Dmeermined Determnined
Quanifte
MiA~mGenrwal

Sot (Current
raqs~emnt) 197/0 0/0 0/0 0/0 0/0 532/NS.

Miflry Constructn Ar-

Funds (current requie-
Imne -0- .0- -0. -0- .0- 1300

-Funds ehown we fo toe procurement of rqpscmet rocet motor to support Mie me relabilty and restoralon progremn. After approidmetaly ton
years of field Mes. AWK Imse we returne to Depot for c eout of deIorated componenft. The funds "As*e for "Addilonad To Coeepic.
lont" we to be detrined during arly CT 1963. On 20 Jwwuey 1962. the Army decided to retain a nimumn IHAWK force indefintely. The need for
addifoal rocket motr to support fise indefint eension Is under evaluman.
**US Army procuremeant of all requked ground systemes end I misaimwsooom h p -Iin prior yamws.Fn dentiiedin FT1962 troughomple-
VonI - to is ifo emen-troc"e MtRI

L. MII NLAIW AM M The MS Mal Cop Is atsivy -U1g in Oie HAWK brpvmenTt Propr, Propr, PcantIIn is aocm-
plehed by enhegso I ,I te o reports end joint I eI me at eoarlena amelg mud p oprm rsui - The kidenoalon FMen or Foe O1FF)
91e 1 ON/TPI46) for HAWK is per of * Nalm e ftOum PrOW.. P~rpu uum 0470004P, s #D= O (FF E%mnlW) The NATO
HAWK Coneostan. under fte HAWK Eupee Lknl~ed kvpovemer Areepmen.cnrce diresdy ait US enid European indeeky to convert their
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Program Elemnent #WS72A Title: Surface-to-Air Miedesaf HAWK/HAWK Iiprnefit
Program (SAM HAWK/HIP)

DOO Mission Area: *214 - Qround4lased A~ #M Budget Ac~tlt #4 - Tactlcal Progrms

HAWK asets to the Irnproved System. NATO Is montn*Vn productin of IHAWK Phase I product imrvmnsand has expessed intres in Phase
11 and Ill. Under the US-Japn Coproductlon Agreemnt, Japan Is manuflacturing Improved HAWK.

F. (U) WORK PERFOMED BY- The Project is mnaged by the US Army Missile Command (MICO)M Huntsvill, AL, utilzin contractor and in-
house efforts. The primie contractor a Raytheon Company. West Andover. MA. Other contractors are Westinghouse Electric Corporation, Baltimore,
MD; Instrentation Control System Division (K=S), HaLqxpee NY;, Northrop Corporation, Anaheim. CA, and Aerojet Sacrmento, CA. Four othe
contractors we involved at a leve of efor of approximnately $1 millon during FY 1962-1963.

(L (U) PROJECT LEOS THAN 810 MILLION IN IFT 15S4- Not Applicebe.

H. (U) PROJCTS OVER 810 MILLION IN IFT 1111ft

1. PU rejent OUS - Ovilaceft-A Miesle HAWK/Hawk Improvemnent

aM(U PrctM 0 me1rl" a In FY tSS4. 633.543 millon Is required to upgrade the development and testing of the missile's abilt to
comte the Mul"il Blnlng Jammrer (M9J) and c=ninu engineering developmn of the Phase Ill PIP&. Phase Ill wlill Improve IHAWK's fiepower
capabiltie agetnet low-alliude target Include a new software-driven trainer for each fire unit, alow timely and accurate targe data on maeneuverin
targets to be sent to the battalion commrrand and contro Center, add aditional reliability, availability, and masintalnability (RAM) imnprovemnents to the
tracldng radar, and Incorporate the t~cmueay microprocsors and software to support the new Improvemenfts Since aI five of the Phase Ill PIPs are
interrelated, all costs and ecliedum have been 1ntegrate into a sla9 efor to Insure maximum beneft

b. (U) Pregr--Amo ip- -s mid Futlure Efforts:

(1) (U) IFT 12 Aconpev Desig, developmrrent, and testing of the Misile heiprovemnent oaled missil elc n countermes
suis (ECM) upgrade RAMtJ was c-mplete in early FY 1962. The MWt flight test programn was succssfuly completed during the firs quarter of FY
1982 and veiies ha norme~nl mimsem gidance had not been degraded'by the Incorporat of MEU. Out of six modlcf ied edes flown, Ove were
diret hits and one was a clos m~ss, Developmnent conlilued on a second mleeis mdIficatOn celled the MuIfile ANbidn Jamnmer (MBJ). The MBJ
deig ~r bega in FY 1361. In fth Phase II ares ft Engineering Chang proposal (ECP) for the optical troacldnIprovemeant was approved in3
Juy 1162 after wuoee anmpleo of IllsuI~ and portio tmestM piorgn Due lo the unavalebllty of adequate produclonlevel hlrde,
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Program Element #2"1A Tite: Surfee-to-Air IN@le HAWK/HAWK Improvement
Pregam (SAM HAWK/HIP)

DOD Mission Area: #214 - GWeund"Weod AMal nd Budget Act**. 4 *4- Teetled Programs
Tactial Misle Defens

the start of production testing on the other Phase 11 improvempnt, called High Power Illkxiator (HPI) Reliability, Availability, and Maintainability (RAM),
was slipped from late FY 1982 to early FY 1983. The initial development contract for the Phase III product improvements was awarded In Apr1 1982.

(2) (U) FY 119f3 Peroa: Development of the MBJ improvement wll continue in FY 1983 with testing of the engineering devekpment
hardware scheduled to be completed in August 1963. From 15 October 1962 to 25 March 1963, Government acceptance testing of the Phase II HPI
RAM Improvement will be conducted. If successful, a production contract will be awarded in May 1983. Phase III engineering development hardware.
will be installed in two IHAWK Assault Fire Units (AFUs) and testing initiated In January 1983. Testing wi continue throughout the remainder of FY
1983. A new feature will be added to Phase III in FY 1963. A product improvement called Cvective Protection Equipment (CPE) will be integrated
with the other Phase III modifications to provide nuclear, biological, and chemical attack protection for each IHAWK tire unit command post. A
deve lpment contract for CPE is planned for June 1983. In FY 1963, the Army will decide what evokonry changes to IHAWK beyond Phase III are
reqwad

"p (3) (U) F 1964 Plmnned Progrn and Blsi fer udget Year Requeet The Multiple Blinking Jammer (MBJ) flight test program is to
be completed in the first quarter of FY 1964. Ten preproduction modified missiles with MBJ kits will be flown against the threat to verfy flight
performance. If uoceesful, a production contract wil be awarded In February 1964. Fabrication of Phase III preproduction hardware will be completed
in the first quarter of FY 1964. Three IHAWK AFUs will be modified end undergo testing. The major researcl development, t. and evaluation effort
of FY 1964 is the PI III coordinated development test planned for July to October 1964. Design and development of the CPE modification will
continue in FY 1964.

(4) (U) Prepu to Cemplelknt Conduct verification testing of MBJ and Phe Ill production hardware. Completion dates are Decem-
ber 1965 for ME) and March 1967 for Phase Ill. If testing is successful, fielding of these modifications will commence In Europe and the United
States. Work will continue on the design and development of evoltionary changes beyond Phase Ill as required.

UNCLASSFIED
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UNCLASSIFIED

Program Element #23731A Title: Surfse4-Alr Mie HAWK/HAWK Improvemnt
Pregrun (BAN HAWK/HIP))

D00 Mission Area: #214 - Gretmi-Bssd Andeir awl Budget Activty. #4 - Tactlical Pregimu
Tactical Missile Defense

c. (U) Majo Mlle111stenes

Currenft Milstoene Dates
major ilestones Milestone Dawn Shown I IFY 1963 Uubntlslon

Engineeing Development Contract
Awarded (Basic HAWK System) Nov 1964 Nov 1964
Initial Operational Capability (Improved~
HAWK System) Nov 1972 Nov 1972
Phase I PIP Development Contract Jan 1975 Not Shown
Phase I r:ielding Apr 1979-Nov 1981 Not Shown
Phase 11 PIP Development Contract Jan 1979 A4ot Shown
Phase 11 Foelding Jul 1963-Sep 1965 Not Shown)
MIEU DevelWp.vent Contract Dec 1978 Not Shown
MEU F~eding Jun 1963-Aug 1965 Not Shown

MBJ Development Contract may 1961 Not Shown
MBJ Fielding Feb 1966-Oc 1987 Not Shown
Phase III PIP Development Contract Apr 1962 Not Shown
Phase III Fielding May 1967-Nov 1968 Not Shown
OPE Development Contract Jun 1963 Not Shown
CPE Fing May 1967-Nov 1968 Not Shown

UNCLASSIFIED

1 -N



ULSSED

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

(Program Elemyent *23735A Title: Combat Vehicle Imprwovenmnt Piogram

DOD Mission Area; *211 - Obict Fire Combat Budget Activity #4 - Tatcal Program.

A. (U) RESOURCES (PROJECT LISTING) (S In Thousands)

Total
Prc0ect FY 1962 FY 1963 IFT 1964 FY 1966 Additional Estimated

Numbeir Tito Actual Estimat Estiafte Wst-nat to Comipletion cost

TOTAL FOR PROGRAM ELEMENT 29395 50152 64390 82589 134009 376535
D330 Mlil Block Improvement Program 25168 41743 36323 39198 119690 278322
D332 Fighting Vehicle Improvements 4227 4400 10319 13148 1226 33329
13341 105mm Tank Gun Enhancement - 0- 4000 12665 22653 9103 48421
0342 105mm Armor-Plier?2 Cartridge PIP - 0- - 0- 5083 7590 3790 18463

B. (M fhEF DESCRIPTION OF ELEMENT AND MISSION NEEM The acceleralon of technology anid the rapi pace of Soviet modernization
(effort require an evolutionary improvement prograim to maintain t1he combat advantage of the M2 tnfantr/M3 Cavalry Fighting Vehicles (IFVICFV )

5 and MI Abrams aid MOD Series Tanks over future Soviet armor. This program provides for early Initiation of planned operational performance anid
fl reliabiity, availability. maintainability, and durability (RAM.!)) Improvements beyond the original performance requirements which are responsive to
'P anticipated threat changes and capitalize on technology opportunities.

C. (U) COMPARISON WITH FY 19693 DESCRIPTIVE SUMMARY: (S In Thousands)

Tota
Additional Estimatd

IFT 19162 IF 163 IFT 1964 to Complin cost

RDTE
Funds (current requiements) 29395 50152 64390 216596 376535
Funds (as shown In FY 1963 submison) 29395 485 49637 Continuing Not Applicable

FY 1963 and FY 1964 increases are due to two new starte (Prolet D641 and D642) and transfer of 63.018 million from Program Element #64616
for Figt Vehicle System. Energy Hardenin. An Increase of 54 mm in FY 1963 for proposed 105 MM gun enhancement reprograming was
partally offset by a $80 Ithouand reduction for Conipartmniented Programe in prooec OM3.

UNCLASUAED
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Program Element: #23735A Title: Combat Vehicle Improvement Progia

DOD Mission Area: #211 - Direct Fire Combat Budget Activity. #4 - Tactical Program

D. (U) OTHER APPROPRIATION FUNDS. ($ In Thousands)

Total
FY 1982 FY 1963 FY 1964 FY 1965 Addional Estimated
Actual Etimate Estimate Estimate to Complet" coat

Weapons and Tracked
Combat Vehicles, Army

Funds (current require-
ments) - 0- 41000 50000 94600 646200 831900

E. (U) RELATED ACTIVITIES: Related, but nonduplicatory, Army activities being conducted are: Program Element #64601 (25mm Ammo PIPs);
Program Element #64616A (Bradley Fighting Vehicle Systems (BFVS)); Program Element #64830A (MIE1 Development Program); Program Element
#62601A (Tank and Automotive Technology); Program Element #63602A (Advanced Land Mobility Systems Concepts); Program Element #64725A
(Collective Protective Materiel); Program Element #63631, Project #1014 (Combat Vehicle Tumt and Chasss); Program Element #83633 (Long-
Rod Penetmtors).

F. (U) WORK PERFORMED BY: In-house efforts on this program are accomplished by the Project Managers for MI, BFVS, and M60 tanks,
Warren, MI, and Project Manager for Tank Main Armament Systems, Dover. NJ; US Army Electronics Research and Developmert Command; Night
Vision and Electro-Optics Laboratory, Fort Belvoir, VA; Chemical Systems Laboratory, Aberdeen Proving Ground, MD; Army Materials and Mechanics
Research Center, Watertown, MA; Natick Laboratories, Natick, MA; Tank-Automotive Command. Warren, MI; and US Army Armament Research and
Development Command, Dover, NJ. Major contractors are General Dynamics, Land Systems Division, Warren, MI; Hughes Aircraft Company, Culver
City, CA; Teledyne Continental, Muakegan, MI; Texas Instruments, Dallas. TX Minneapolis Honeywell, St. Petersburg. FL; and FMC Corporation, San
Jose, CA.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: D342 - 105mm Armor-Piercing Cartrdge Product Improvement Program (NEW
START): The objece is to improve the armor penetration of the XM833E1 Kinetic Energy round by reducing the weight of the seabot and improving
the efficiency of the propellant. This Improved round will be capable of being fired from either the standard Mee 105mm tank gun or from the Mae
with a longer gun tube resulting from project D341 In thil program element FY 1964 Planned Program: Fabricate and evaluate candidate sabot
designs and materials. Select design and material that will resuft In greatest performance Improvement Procure matrial for test quandities of
XMI?'3E1 penetrator cases. Program to Completion: Produce and tet fire eltemnate propellants. Manufacture and test Selected Int design and
mat& .Ads. Complete producibllity, engineering, and planning (PEP) for penetrator, sabot and metal parts for projectile. Qualffy XM833E1 for standard

UNCLASSFIED
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UNCLASS WED

( Program Element #736A Tit Combat Vehicle Wmmemn Progra

DOD Mission Area:- #211 - Direct Firs Combat Budget Acthly #4 - Tasesi ProPMn

and log*ew 105mm gun. Complete Gaommont qualification tosting and typo classify XM833E1 in FY 1966. This te.*Moleg Will be a1pplicabl to

the upgrade of other size ammunition for uae by some tanks and recolliess rile remainng in the US active and reserve component inventory.

N. (U) PROJECTS OVER $10 IU.101 IN FY 19"-

1. (U) Project: D330 - MIEl Blockc Improvement Program

a. (U) Proecset Dscription: Although the MI incorporates signift advances in crew protection firepower. and mobikty, it was designed
with growth potential in mmd1 and can be adapted by evolutionary improvements to sustain its combat advantage and r~edce t logistic burden. The
Ml El Block Improvement Programn (SIP) provides tor timely initiation of improvements which will be responsive to threat changes and which capitalize
on technological opportunities. The BIP wi Introduce time-pased product improvements to the production line in groups called "blocks" to minimize
production coats while providing effective configuration control. Three packages are currently planned for Introduction Into production. The FY 19e5
package (Block # 1) consists of a Hybrid Nuclear Biological, and Chemical (NBC) (overpressure) system upgraded armor, weigh reduction, and
suspension/final drive upgrade. The FY 1987 package (Block #2) concentrates; on an Improved commander's weapon station with new independent
commandes and driver's thermal viweors, hesding reference system, Improved rangefinder, fast refuel capability and an enhanced smoke system.-
Block #3 contains signature suppression Improvements, ballist overhiead protection. an automatic muzzle reference systlem, and improved ability to
engage evasive targets. These packages will significantly enhance the Ml's survivability, fighlabillty, and overall combat effectiveness on the battle-
field. Retrofit of improvements to vehicles in the field will also be controlled in packages to msintein coat and configuration control and ninimnize
Integrated Logistics Support (ILS) problems. The engineern design developed under this project will apply to retfit of improvemnents as well as
inroduction int MIE1 production.

b. (U) Program Acemplilhmnts and Future Efforts:-

(1) (U) FT1962 1

a (U) Nuelr, hlolegloal &W Chemieal (00C) hImpro"aeens Pregrals Initiated contract in FY 1961 for development of ier-
tial dust separator, installation of chemical agent alarm, and improved materials resistant to decontaminating agenfts Tasted Inertial duet soeratlor.
chmical agent alarm, and hybrid system/crew cooling. Initiated development of deotrh Woitn materials. Developed engineering design
changes to Integrate NBC systems Into armor envelope of Vehicle, User evaluation developed requliemntd for crew cooling to reduce effect Of heat
Stress.

1-357
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rgrmElement #23735A Title: Combat Vaeles liprv iet P ego D)
D00 Mission Ares:- #211 - obt Me ComMa Budget Actilly #4 - Taile Pwpums

b (U) Auwlwy Pew Unit (APUtc Provides an on-boad electricl power source othe than he ain engke. This w~A008ce the
tanhc's silet watc capability, reduces fuel conswnpllcn by qapdmatel 1000 galons per yew' in peacetime and aids stalin the main babins engine
at temperatures as low as -660F. One unit was testeda on an Ml at the Arctic Test Center five units were delivered for FY 1962 vehicle testin.
Subsequent evaluation of the need for the APU by the Armor Center resulted In lowering the priy, for the APU because the space required to install
the APU displaced! more fuel than the APU was estimated to save during combat The APU is intended for latw introduction If a redesign of the unit
will result In a lower space cisim to allow a fuel economy advantage.

c (U) 9@diolet AnimeI uproaefis- - Provie for upgraded protect to meet Wasaw Pact weapo and munition Inprovements.
Initiated Integration and testing of armor iprovemwes

d (U) Woeight eduerllem: Offsets weight growth due to Hybrid NBC System Improved amnor, and the 120mm gun. Mirium
weighit reduction goal is .75 toe and wil be achieved througl changes to the productio process and rdesin of selected low4lak components.
Revision of specilicatis for pades of amor plate has reinited i a 0.3 ton weight reduction. Weighing and mWtcin heavy furis with iguht hulls
and vice versa to reduce variances In total vehicle weights dId not prv~de sutficent fevorehe reslt to be confinued.

9 (U kempenrelen mud Phis Drive Up@g- d , These Improvements e necessary to mdutain RAMO0 and maneuverabillty perform.
ance under the Incrmese weigh of the iprove armor and the 120mm gu. Enginering deepg evaluated to determine -peaciflc o hn e eq~d
MIEI pilot vehicles (120-4 and 120-5) have chan 11plNe for evaluation In IFY 1969.

f(U) Initate MI systemns Integration engineering efforts for Improvement calpebltes funded In FY 1961, and fund fabriation and
Installation of improvement on prototype MIEl Tankls. Begin planning effort for Block 2 improvemnent

(2) (U) FY 1963 Proian Continu system Integration of Block 1 Improvements Into MIElI. Begin develolpment test 11 (DT 11) of the
MIEl. Initite developmnent of Block 2 incluig

a (U) Cemetandmers Weeper Saler and Thomel Vlsww Provwd greater vbshlt enhancing commnid and control under "dirty
betlullld concitons." Intile contract for delivery of hardware for FY 1968 testing.

b (U) Ddvers Therund Vlawer Provd ior greater visiiliy and terget awOsuon on the "dity b*ttsilid -andor dungi night J)
operats. Conduct inistallation chc test using advanced development pototype provided by the Night Vision and Electro-Optlosi Laboratory.



( Program Elemnent *237M Mte: Combat Vehice hipoeienh Program

D00 Mission Area: #211 - Direct FIOe Combat Budget Activll #4 - Tae~a Pregrwn

c (U Iprove Rangeflnde, Low Pofil Antenna, and SICNM b aa Begin ROTIE for an Improved Rangefindar.
survivable Low profile Antenna, and SINOGARS Intercom.

(3) (U) IFY 111114 Planned Program and btels for bIdIst Yew Request FY 1964 is the critical yewr in bringing thie MIl to produe-
tion readincee by 40 FY 1966. Development work nd inimgration of Block 1 iinprovemnents will be completeind. The final TOP (tecNica dat package)
will be accepted. Technical manuals will be validated aNO verified. There will be an agent teW of thie NBC system at Dugway Proving Grounds. MT an
well as a 120mm gun/breech interchangeability test (US and FRG). In October (10 FY 1964). OT 11 will begin with four Mli's (one platoon) at Fort
Hood, TX Development work on Block 2 irnprovemerite will continue. DrIver's themal viwer will undergo DT 1.

(4) (U) rogram to Completion: Integration and testing of tse and future product Improvements will be continued to ensure MI
Series tanks retain their combat advantage over Soviet armor.

c. (i) NaNe Mileoneer

Majo Elleetense Filsne Dates Shown In IFY 1963 Submissilon

Block I

MI1D/T1 opee40FY 1964 40 FY 1984

Prdion DTecTiiomp t 40 FY 1962 40 FY 1964

FRst Production D4yFY MeFY 1
Block 3 Proec Initiation FY 1965 FY 1985

First Production Delivery TOD TBD

2. U)Project D332 - Flght1ng Vehicele upra"oldans

( a~~. MU PrA c Deeculpfto The purpoe of ti project Is to enhaince the srv~vabfty of the M21M3 by providing additional protection
aanthet effects of nuclear and chemica weepons. This projec will also biprv the ecout capaiftee of the M by deveoping a moified vehicle

cargo hatch to provide greater visibility to fth sides and rear of the vehicle.

W~LAn



Program Element #*237TA tile: Combat Vhile Impropvmt Progrm

O Mission Area: #211 - t Fire Combat Budget AcWM . #4- T tcal Program

b. (U) P ram A n-pll Future Effortm

(1) (U) FY 192 Arempllhmn. Contracts were awarded to determine what level of chemical and directed energy protection is
most appropriate for the M2/M3. Both technical and cost factors wre being considered. Funds were provided to the Tm*-Automotlve Command
Researh nd & Development Laboratcry and the M2/M3 prims contraclir to develop ptty to the M cargo hatch to provide In sed
visibility and modification to tturre safety interlock switch.

(2) (U) FY 1962 Program: The M2/M3 chemical and energy hardening studies wM be ompletd In 1983. A review wi be held to
consider the study results and to provide direction for FY 1984 implementation of the energy hardening recommendations. Design and testing of the
M3 cargo hatch modification wi aleo be completed in 1983.

(3) (U) FY 1964 Pmed Program and Balis for Budget Yewr Request The engineering efforts required to implement the M2/M3
energy hardening recommendations will be initiated in FY 1984. Those efforts will entail hardening of vehicle electical system through redesign of
corcuits, replacement of components, and the addition of other forms of shielding.

(4) (I) Proram to CoPletles The complet1io date of the M2/M3 energy hardening effort will be determined after the review of the
FY 1983 study results The duration of the effort wil be determined by the magnitude of the work reurd to Implement the decisions of the review
board.

c. (U) Mqr M1istonesu

cwraMd 10sitstn Doten-
Mow oones Milefon Dates Shewn in FY 1963 Submission

NBC Protection System Study Initiated 20 FY 1962 20 FY 1962
Chemical/Energy Hardening Studies InNat-
ed 4Q FY 1982 1Not ShowI
Chemil/Energy Hardening Studies Re-
view QFY 1983 Not Shown
InNate Energy Hardening

Implementation Program 1Q FY 164 Not Shown I)

I-10
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UNCLASSIFED

(Progrsm Element *22726A Title Combat Vehicle Imiprevamut pregrun
DOD Mission Areaw- #211 - Direct Fire Can"e Budget Ac*tr #4 - Tama!s Pregani

NO I i 9tae 1111111ene Dabes Woeamin PFY 1963.US~ft mJ
NBC Protection System

Production Decision 20 FY 1966 20 FY 196First roduction Delivery 30 FY 19617 30 FY 1967
Miestong changes; from FY 1963 subission are due to reprograining of the Energy Hardening Product Improvement: from PE 64616A (Bradley'Fighting Vehicle System (BFVS)).

3. (U) Prejeet D341 - 106mm Tank Gun Enhtancement

a.UM P Glee Deacrplet The objetiv of this prolect is to Provide Improvoed antitank capality of take with 106mm tank guns whichweale tk wt S Atvesrve n d Natonl Gurnits.e m tko be accomplished will be: dex* a longer bibe fo the M68
community; and developing engineering design necessary to integrate t longer cantnon and hImproved XM833 Kinetic Energy round (Project #O342ti programn elemnt 0nt the MI and M60 tank The technology developed In this project may also be applicabile to the upgrade of other size tankguns sti used by some active arid reserve omponent US units.

b. (U) P ogram Act=p~meg anid Putue Efferle

(1) (U) FY 1962 Aompllel-n-tem Not Applicable.

(2) (U) IFY 1662 Progrm Assuming succeasful reprograming of S4 millon Into Project #0341, the developer ill begin developing anengineering deeign to Integrate the longer tube into M1 and MOO series tanks. Prototype tubs will be forged and provided to tank system Programmanagers so they can determine weight and balanice for Integration. PRoducblt engineering and planning (PEP) will be iiaed
(3) MU FY 1964 liters Pregame, and Maef fte dgeVo YeR flq-, Continue integration demog and PEP activity. Conduct con-tractor teat of tsniis with gins integrate.

UNCLAME
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UNCLASSIFIED

Program Element: #23735A Title: Co*ma VeNe improvegmnt p rOgr
DOD Minsion Area: 111 - Oirec Fire Combat Budget Ac&ty. #4 - Tatlo Progam

(4) (U) Isr00 tO Completion: Complete integration design. Quality gun and improved XM833 ammunition. Type classify gun in 40FY 196. Begin production of sufficient guns and ammunition for Government qualification testing. Begin full production of longer tube and hardware
-etrof kits to Aw "up-gun" of 105mm tank fleet to begin in FY 1987.

C. (U) MO M N

Curret Mileetone DatesM@p Mistonee Miletone Dotns Shown In FY 1963 Submison
105mm Enhancement Proje Initiated 20 FY 1983 Not Shown
Type Classify M24 Gun Tube FY 1985 Not Shown
Type Classify XM833E1 FY 1986 Not Shown
Begin Retrofit FY 1967 Not Shown

I)
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UNCLASSIFIED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

* Prgramn Element #23740A Title Mieuvm' Central System

000 Mission Area. 0951 - Land Warfare Budge Activty- #4 - Tactloal PWOgM

A. (U) RESOUIRCES (PROJECT USTIN* (S In Thounds)

Pr0eet Fy low2 Fy 19" PY 1964 PT 1ISM Addilenal Estimisted
tHaU11e1 Two. Actual Estimate Estimate Estimat to Completion cost

TOTAL FOR PROGRi .1 ELEMENT 14075 '14905 9528 9555 Continung Not Applicabl
0484 Maneuver Control System 14075 14005 9628 9555 Continuing Not Applicable

L. (U) DRIEP DESCRIPTION OF ELEMENT AND MIIISSMO NEW. The MaWne ConWo System fulfills an urgent need for automnated command
and control of batleld operations from echelons of corps through battalion. It is needed to provide the commander the improved command and
control he needs to fight more effectively on the modem battlefield where te )s likely to be outgunned and outnumbered. This is achieved by providing
accurate, up-to-date Information, thereby permitting quicker decisions allowing moye rapi application of firepower and maneuver. The System serves
the commander and his GS/S3 operations staff as the princpal command and control system. The system is oriented around a data base that

prvdsdecision support information and functionatools in both todd map graphics. When the decision is made as to acourse of action the

of commend tofacilitate monitoring the executo. The Maneuver Control System reports, In turn, automatically update tedata base. The keyfetr
of thi program is Its evolutionary acqisition and Implementation beginning with an FY 1961 Iitial maneuver control capatblty In Europe and ex-
panding In preplanned, time-phased steps to a full Maneuver Control System by the late 19W0s Praplrmne product hImprovemnents enable the system

*to maintain state-of-theaf capabilities concurrent with providing squipnert to the field.

C. gU) COMPARISON WITH PT 1963 DESCRIPTIVE SUMMARtY- %SIn Thousands)

Total
Mtieed Estimated

lowt PY low PT 191114 to Cemipletian cost

ROTE
(Funds (corrent requ*rments) 14075 14805 ow2 Continuing Not Applicable

Funds (as shown In FY 1963 submNdson) 1462 14947 no5 Goniroulg Not Applicabl

1-393



UNCLASiED

Program Elemnt #23740A Title: Maneuve Control System [
DOD Mission Area: #351 - Land Warfare Budge Activity: #4 - Tactical Programs

Reduction of $750 thousand in the FY 1982 funding level is a result of reprogramning to higher priority Arm~y requirements. The funding decrease of
$42 thousand in FY 1963 is a result of pro rate application of general Congressional reductions to the RDTE,A Appropriation. The reduction of $30
thousand in FY 1964 funding level resulted primarily from a revisio of the anticipated Inflation in the proposed Army ROTE program.

D. MU OTHER APPROPRIATION FUNOS ($ In Thousands)

Total
FY 136 FY 1963 FY 1964 FY 1965 Aejltienal Estwmte
Actual Estimatstme EstImait to Completion Cost

Other ProcuremMn Army
Funds (Curen Require-
fmft') I N/A 2600 1800 45400 Continuing Not Applicable

Tscticel Computer Sys-
tom N/A 9 3 17 Continuing Not Applicable
Analyst Console N/A 2 3 3 Continuin Not Applicabl
Taeca Computer Tar-
nal N/A 15 12 34 Continuing Not ApplicableI

The funds wre for ADP hardware devices Including production engineering for deploying the Maneuver Control System beginning in FY 1966. FY
1963 tough FY 1965 procurments field the MCS to the ViI Corpe and will comlemnent devicee previously introduced
These quantities are derived from the dollars available and will eventualy support fte Augthze Acquisition.

L. (U REL.ATED ACflVflE Programn Elemnent #64727A. Tactical Computer System/Tactical Computer Terminal (TCS/TCT). This poject pro-
vides fth genei hairdware used within fth mneuver control element and does not duplicate any efforts conducted In the Maeuwver Control System,
Progsam Elemnent #64712A. System Engineerin for Tactical C3 System This program provides resources for iniplemewtntion of intreAnny, Joint,
and Internatonal nteroperahit functions. Duplication of effts wihin the Commnunrcatons-Electronrcs Command (CECOM) a avoided through corre-
spondence and meetings bekwnsr projec managers and the Center for System Engineering and Integration (CENSEI) which has overall system

engghesih responsibiity. 1
UNCUMIE
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Program 8elmor #2111410A it: ManmPver Control System

D0D M~sio Area #351 - LanW Warfare Budget Activlt #4 - TactWa Progprms

F. MIl WORK PERFORMED BY.- Project Manager. Operations Tactical Data System (OPTADS). US Army Comrnunications-Electronics Command
(CEGOM), Fort Monmouth, NJ. Ford Aerospace and Communications Corporation was selected for the full Maneuver Control Sysern evokutinar-tepw effort.

0. (U) PROJECTS LESS THAN $10 MILLION IN IFY 116": D484 - Maneuver Conto System: Emphasis in FY 1904 continues to be evolution of
the Initial Maneuver Control capability with preplanned, time-phased improvemnt Feeftecl from thi effort is being used to implement, test, aNd
evaluate new functional Maneuver Control opabftes Improvements to user applcations will include inita data base capabilities, additional protocols.
summary reports, and securfly, management A contract for the full Maneuver Control System evolutionary development effort was awarded in July.
1982. Upon successful completion of ASARC III in the 20 FY 19013, contract awards will be made for procurement of initial Mianeuver Control Systems
and continued evolutionary acquisition to enable progressio from initial capabilities to a mature system. The program provides for infusion of new
technology, as necessary, to preclude obsolescence and to respond to user feedbackc to insure the most responsive applications are available. In FY
1904, software development will focus. on the full data base 0*9pementation while begining integration of Os force-level interoperability functions
specified in the Armly's Battiefield Interface Concept (ASIC). Contractor effort will continue prototype maintenance and support

( . U PROJECTS OVER $10 un1IuuO IN IFY 19ft Not Applicable.

(NLAS



PY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *23741A Title: Product Improved Vulcan Air We -ns System
(Inrih LghtmW Air Defense System)

DOD Mission Area: #214 - ror ased Antimi and Budget Activity- #4 - Tactical Programs
Teatg Misaile Defense

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Prooec FY 1962 FY IM6 PY 1964 PT 1INS Additional Estiaed
Niuber TIWe Actual Estimate Estimae Eatimat to CoPLeto cost

TO Be To Be
TOTAL FOR PROGRAM EL'EMENT - 0- . 0- 5320 * Determined Determined

0696 Product-Improved VULCAN Air Defense To Be To Be
System - 0- - 0- 5320 * Determined Determinedj Outywa RDTE funding requirement will depend on evolvng LADS/PIVADS program definition.

IL (U) BRIEF DESCRIPTIO OF ELEMENT AND MISSIO NEED, Organic air defense Is required by our alrborre, air assaul, and light infantry 4
diviion to allow these rapid deployment force to operate independently anywhere In the world. Short-range, low-altide sir defense is currently
provied by CHAPARRAL, VULCAN, and RFD4wYE. REDEYE Is being replaced by STINGER. To replace VULCAN, an objective Lightweight Air
Defense System (LADS) will be developed tr - 1 dlng in the early 1990s. To meet the now-term requirements of the 9th Infantry Division and the light,
rapid deployment force, an interim system. .Wdt-Improvd VULCAN System (PIVADS). or a PIVADS Hybrid (PIVADS with STINGER missiles), wift
be developed to most an FY 1966 Initial Operational Capability.

C. (U COMPARISON WITH IFY 1963 DESCRIPTIV SUMMARY: (S In Thousands) Not Applicable. No FY 1963 submission was made.

UNCLASS1IED
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Program Element: #23741A Title: Product Improved Vulen Air Defae System
(Interim LW .Ig Air Defense System)

DOD Mission Area: *214 - Gromnd-ased Antlak and Budget Activity #4- Taeal Progrmns
TatIcal Mi.sa Defense

D. (U) OTHER APPROPRIATION FUNDS (s In Thousands)

Total
FY 1962 FY 1983 FY 194 FY 196 Additional Estimated
Actual Estimate Estimate Estimate to Completion Cost

Other Procurement, Army
Funds (current require-
ments) - 0- - 0- 9300 33700 Continuing Not Applicable
Quantities (current re-
quirements) - 0- - 0- 39 241 Continuing Not Applicable

( The $9.3 million will be used to begin the procurement of PIVADS modification kits for the VULCAN Air Defense Systems (VADS). A total of 221
modification kits will be required to all towed VADS to support light forces. A total of 288 modification kits will be required for self-propelled VADS for
the National Guard.

* Quantity depends on program definition.

E. (U) RELATED AcTIvmEs: STINGER (Program Element 64306A) and DIVAD (Program Element 64131A) are related programs. Currently, there
is no duplication of effort within the Army between these programs and the PIVADS/LADS program. Should it be determined that LADS will be a
derivative of one of these systems, It is anticipated the LADS program would become a project under the control and management of the parent
system Project Management Office.

F. (U) WORK PERFORMED BY: Deveiopment contract awarded to Lockheed Electronics Company, Inc., Plainfield, NJ. The Armament Readiness
Command, Rock Island, IL, is the in-house developer.

G (U) PROJECTS LESS THAN $10 MILLION IN FY 1984: D698 - Product-improved VULCAN Air Defense System (NEW START): The VULCAN
Air Defense System (WADS) is inadequate to provide air defense protection for ,.,ur light forces. To provide the improvement in air defense protectior
required by the light forces, the Army will develop an objective Lightweight Air Defense System (LADS). The Army program will result in an Initial
Operational Capability (IOC) for LADS in the early 1990s. To meet the near-term requirements of the 9th Infantry Division and light, rapid deployment
forces, an interim system, PIVADS, will be developed to meet an FY 1986 10C. Towed PIVADS will be provided to light divisions in the National Guard

UNCLASSIRED
I - 367
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UNCLASSIFIED

Program Element #23741A Title: Product Inqupovd Vulcan Air Dnse SPUtm
(kistd Lighweigh Air Defense System)

DOD Mission Area: *214 -Ground-Domed Anilair and Budget Activty. #4 - Tactical Program
Tacftia Mi11ssleo Dfn se

when the objective LADS is fieled in the active force. FY 1982 accomplishments: A development contract was awarded to Locktheed in September
1962 to develop PIVADS modifications for the self-propelled VULCAN, which is slated for the National Guard. No FY 1963 funding for PIVADS was
requested. FY 1964 funds am required to develop PIVADS modxficatdons for towed VULCAN. and to begin the procuremnent of the modification kits.
Program to completion: the PIVADS/PIVAOS Hybrid development efot Initiated with FY 1961 funds. will be completed with FY 1966 fundis.

H. (U) PROJECTS OVER $10 MILLION IN IF? 19"4: Not Applicable.
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UNCLUED

FY 1994 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Prograrn Element: #237463A Tide: 155mm Self-lPropelled e wihr iproveeunl Program( (flonnerl Dkivslon Support Weapon System)
DOD Mission Are&- #212 - kbidt Fire Support Budget AcdvW. #4 - Tooald Progreiu

A. MU RESOURCES (PROJECT LISTING):f ($ In Thousands)

Pra0Ct FY 1662 PY 1963 PT IO4 PT IN5 Aditional Estmated
Number Two Actuel Estimate Estimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 2032 6916 64497 131664 Contingir Not Applicable
D008 155mm Self-Propelled Howitzer Improve-

mot2032 8916 64497 131564 Comnsing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. The M109 155mm SeN-Prpeme Aflery Weapon System provides inirect fire
support to the maneuver forces of the armored and mechanized Iliiosbrgds ndirect fire support provided by this system Includes the deebruc.(7 on, neutralization. and suppression of targets witn the maneuver ommwanders areas of raponaibft. The purpose of the 155mmn Self-Prepeledl
Howitzer System ROTE Improvement Program is to ensure that the Armyl maintains a responsive. survivable6 allalil and lehW 155mm SeNlIpoee
Howitzer System tha will provide close indirect fire support to maneuver elements of heavy divelons/bulgds through the 1990s and beyond. A
Mission Element Need Statement (MENS), Identifying deficiencies In the areas of rlaliyalsbtynnenaiy.survivability. ternal eofec and
responsiveness, was approved by the Secretary of Defense in December 1961.

C. MU COMPARISON WITH FT 1663 DESCRIPTIVE SUMMARY: ($ In Thousands) Toa

PY 162 FY 193 FT 1IO4 to Complet11110n codt
ROTE

Funds (current requirements) 2D32 8916 64497 Con*uin Not Applicable
Funds (as shown in FY 1963 submission) 2032 8941 79127 Conthahligv Not Appilcelfs

The derasesn in FY 1963 Is de to pro rat applicalon of general Conilressional reduodlons to Ohe ROTEA qtpro pda-I'm Reduction In FY 1964 is ao result of realliment to olte high pfit*l Army requirements. In previous ysms, fIng for th proprmwus in Program Elemn 6*6W. ProWec
0036 Divsin Support Weapon By&* (DW)
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Program Elemn 02VU4A Tide: I~Inun Self-Prepelsd NeWbar05 111 v0si0u-01 P 01910-[
(formerly Meilen Support weapoun Sys,141em)

DOD Mission Area- #212 - ndireso Firs Support Budget ActIvlt. #4 - Toested PDopame

0. (U) OTHER APPROPRIATION FUND& (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIE: The following are related act~tiee. These projects are being monitored to ensure that no dupliation as taliin place
and that the systm is fully oompatble.

62603 - Large Caihe and Nuclear Technolgy
63306 - Terminally Guided Projectiles;
6403 - Nuclear Munitions, Improved 155mmn Nuclear Projectile
63628 - Field Artillery Ammunition Developmnent, Modular Charges, Automnatic Set Fuzee; Sense and Destroy Armor
64614 - FA Weapons and Ammunition. 15mni
84621 - Copperhead;
64631 - Field Arilery Arrmunitiom Sense and Deo" Armor (SARDAM) Munition;
6482B - Indirect Fire Training Munitions;
62746 - Tactical Automnatic Data Processin Technology;
23726 - Advanced Field Artileay Tactoa Data System;
63723 - Command and Control. Miiar Compute Family
64727 - Commnd and Control, ~llti Computer Family;
63713 - ADDS - Armvy Data Distribution Systemn
64702 - Joint Tactical Information Distribution System;
64751 - Single Integrte Channel Ground and Air Radio System (SINOGARS) Engineering Developmvent;
64779 - Joint Integrated Tactical Commnd and Control; *
647" - meteorological EqiAxnent System, Meteorologlcal/Dats system;
63M1 - Combat Vehicle, Proplsin System;[
63rn- Advanoed Diesel System;
6361 - Combat Vehicle Turret and Chassis.

F. (U) WORK 111111FO1111MED BY. Contracts for sfstm cancept studies wer esecuted by Food. Machinery and Chemical Corp (FUC). San Jose.
CA, Pacif Car and Foudy Corporation Renton WA. and Nerdn Systems Norwlk CT. as pri contractors. in-house developin orgartzations
perticipatig in the program are: US Army Armamnent MaterWe Reediness Connad. US Army AnvMannt Resereh nd DwesoPMent CeMM44 US [
Army Tank-Aftomotive Command, US Army Communications Electronics Commnd
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UNCLASSFID

( Progam Element #23743A Tile: 15mm Self-Propelled Howitzr Improvement Program

(formerly DMso Suppo Weapon System)

DOD Mission Area: #212 - Wireet Fire Support Budget Aetihy #4 - TatiMa Programs

C. (U) PROJECTS LESS THAN $10 MILLION I FY 19f4 Not Applicable.

H. (U) PROJECTS OVER 810 MILLION IN FY 194-

1. (U) Project DO00 - 15mm SefPopellid Howiter Improvement Progm

a. (U) Project Desr m Th. preferred approach to mintainlng an effective 155mm Self-Propelled Howitzer System is through near-
term improvement of the M109 155mm Self-Propelled Howitzer System that now performs the close support mission for heavy divisions and brigades.
The Special Study Group, formed at Ft Sill, Oklahoma. In May 1982, is now considering improvement alternativos and is preparing for an Army
Systems Acquisition Review Council (ASARC) I Review in May 1963. M109 hiiprovements being considered include an automatic projectile Ioader; a
new or improved recoil system that would allow Installation of the M199 Cannon that is now on the M198 Towed Howitzer and would provide a
maximum range capability of 30km; and a new or improved engine. Alternatives for new system development are being considered by the Special

( Study Group and will be presented to the ASARC in May 1963, although the probability for inItiatng a development program for a M109 replacement
in the near-term is rated as beig low, presentation of new system alternatives wig provide a complete picture to the ASARC. Timing for a future new
development will be dependent upon the extent of the improvements that can be made to the M109.

b. (U) ProgramAcmplishmet a-- Iuls1rs Efforti:

(1) (U) FY 1962 Aenopleienm Specil Study Group was formed at Fort Sil, OK, in May 1962. Work in FY 1962 concentrated on
the test and anaysis of the M10G chassis well as encept refInement. I1-al1ne coat estimats, and report developfmet required for the Army
System Acquisition Review Council (ASARC) I dcisuio sclduled for May 1963. Development of functional system performance specifications,acq uiston stnlgim. and sttmet of work requird for compsiiie procurtmar packages for validation phase deeomn was intite
Fabicatlorn of mockupe and tet lfuts for selected omonentis was also Intiated.

(2) (U) PY" n P opa Complet M109 ch ob t rand anmlyaes. Complete preparation of analyses and repot required for an
Ar/De n System Acquisilon Review Coxvill third quar, FY 1903 Wcton. Conduct ASAR, In the third quarter, FY 1963. Complete prepara-
tion and release of a compeive procurermnt package by 30 FY IM. Complet fabrication of mockups and teat flxtr of selected components
such a an automec rojecle loader and a new recoil meohanism.

(3) 1) 14P d IProgrm ed belm fr eYea Request Source sc lis wi be completed and contractors
will be a valkton phase development contts in the sond quarter, FY 1964. The wining contractors) will develop prototype vehicles.

1-371
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UNCLASSIFIED

Program Element *23743A Title: IS&=m Seit-Pepeld HOItoiear lmprovemlfPo graM

ProramElrnet 2373A(foerey DMIon Supor Weapon System)

000D Mission Arem #212 - hiirc Pit Suppot Budget ActWty #4 - Tste Progrm

(4) (U) Program to Cempletes Prototype vehicles will be tested to denmntte their capably to meet Meulld periomnence speolfi-

cations. The product improvement schedule Projects a Production decision In the first quarterf, FY 1988 and Ia operatonal capability In the first
quarter, FY 1990.

C. (u) Mr Mestew

Current MitNe DOtW
MajR! Melstones Nmsaele DOWis Mwown In FY 1363 "u n -e.,

ASARC I May 1963 20 FY 1963
Validtin Phase Contrac Award 20 FY 1964 20 FY 1964
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UNCLASSFIE

Program Elemes *2SA 1itle: 15flea SW-ropslIedl Hlowbisr h iprevement Program( (fesamery C~ha Suppert Weapon System
DOC Missin Ares: #212 - h-1e Pta Sulppart Budge Act*y *4 - Tactical Pr aom

L MU TEST AND EVALUATION DATA-

1. (U) Develepmet Test. =W Evsale.

a. (U) The 15&mm Self-Prpelld Howitzar System ROTE improvement Program Is cuwsNti in the Concept Exploratio Phase with Army
System Acquisition Review Councl I dencision plined for May 196. Action ha bee taken to tomi.a a Test integration Working Group to plan
Developmnent Test and Evakiation (DT&E) acMdee with a Dernorstration and Valkdation Phase planne for FY 1983-19P7.

b. (U) Although most of the DTSE aciiles will tahe place after ASARC/DSAFIC 1. some prliminary MTE activities have necessaily been
conducted during the conceptual phwe to quantify risks involved In acme specii allreasn of concern. Of special interest Is the alternative of maiig'
major developmnent knprovemens to the existing M109 Self-Propelled Howitze (SPH). The impact of weight growth on chassis durability is beli-q
evalute Iy a 4,000-mile road test of two havilly weightd M109 Howitzers. The heaviest M109, weigtd to 64500 pounds, 9O0 pounds above the
prsen -M109 weight of 5600 pounds, began teeing in July 1962. Preliminary, result indicate som problernmaeas to include: shock abecriers worn
out at 700 mtIles; Idle housing bolts sheeod; suosesive track pad wem-i dilloculty In handlin vehicle on leveol oross-oounty. rear bottom of vacle and
Walr wheel imnpact or. level cross-ountryr possibe cracks i hull; brakes inadequat on downoer slopes. Iniprovements to correct Vhes problems
are being considered from both a short-range (test continuation) and long-rang (develontal limprovements during the, demonstrtion/valkdmtion
phae view. Previous results from another vehicle upweightsd to 60,460 pounds have not indicate sinrialr problems. and Nrnlt for allowab" weight
growth may be established based on thes Wtet. Additionally, an increased horsepower engine is undergoing laboratory tIng for compatibility with

*NATO high-sulphur fuels. No significant problem hae surfaced in tetin oheegie

c. (U) Although an automatic loader Is not belna tested during the Concept Exploration Phase brasaboard Rtem will be demonstrated and
evaluated alon with full-scale mockups. There are c, jserabls technical data aid forig system information available to supor desig concep

*feasibility. To address concerns of spacial layout arid human factors, moclaps of maulloader sems moaw being prepared "n wll be availale for
analss before the ASARC. These evaluatins wi help clarify the ch orce- betw e development alternatives.

d. MU Differences In performance of the upwolghted M109S ems ize the concerns over the weight growth for current system Improvement
alternatives. Current actions we to determine If chasuls design fixes can be kIpeted to elliminate or m*inz the weight growth related problem.
Additional weight growth analysis of componenits vera system requremnfts conlinues and! Is the reason that Vhree different slev of M109S SPHt
improvementl rave been de~ne for the formal Coat and Operationial Effectiveness Anialysis.

I1.373
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Program Element #22743A Title: 155mmn S@1111Pop.Iled Nowar h prewement Program
(formerly DtvwiIon Support Weo System) [

D)OD Mission Area: #212 - WNWec Fire Support Budget Aot~ty: #4 - Tactical Propane

e. (U) Demonstration of specific technical performance W.evel ll be an action of the development and valdation phase during FY 1963 to
FY 1 987. Currently, during the concept phase, the programn is managed by a Special Study Group located at Ft SNill OK, and assisted by the Projec
Manager, Cannon Artllery Weapons Systems (PM-CAWS) at Dover, NJ. After ASARC/OSARC, a DARCOM PM wNl be designaed Contractor support
for concept definition has been provided by Pacific Car and Foundry Company. FMC Corporation, and Norden Systemse Division of United Technolo-
gee. NOrden has provided spefc assistance in definin the 4.000-aile road tes program. After DSARC, new competitie solicitations will be issued.
and system development contractors will be selected. The activity responebe for DUAE will be the DARCOM PM. Indqepeen evaluation will be by
the Operational and Teat Evaluaton Agency (OTEA) for operational testing and the Army Materiel Systems Analysfs Activit (ASAA) for develomn
teetng Operational maintenance aspects are currently under extensive study.

L. (U) Operational Teot and Evaluatlen Operational iss are being addressed in the concept phs by analysis rather tha testing. OTEA is
actively Involved in planning for Operational Teat 1, schduled in FY 1966 at Ft SM.l OK

3. (U) System CIhsraetdm Specfc develomnt reqirements and program trsholds have not yet beew establishied, bu analysis under-
way will yield formal rezrement and #rev~ds pro to ASARC 1. Demionstration of oonVmpb wit eqeiremnt will tak place during fth ONv I
phase in FY 1963-1967, culmlnatin In a OT/OYT I in FY 1966-1967. Fix and rees Action will be accomnplisd toughout the DIV paeand tollow-
up confirmatory testin will be conducted after fth ASARC/DSAAC 11 in FY 196?.

I - 374



PY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element *rJ744A Tite: Aircraft Mod~ficathon

DOD Mission Areaw #214 - Land Warfae Asealed Air Budget Activity #4 - Tactcal fogramms

A. (U) RESOURCES (PROJCT LISTNG) (S in Thousands)

Total
Prowec FY 1962 FY 19N FY 1964 PY 1965 Addiional Estimated
Numbesr Twol Actmas Estimat Esimate Eatimat to Comtpletion Coat

TOTAL FOR PROGRAM ELEMENT . 0- - 0- 3323 39120 179156 182481
0179 CH-47 Product Imnprovemnents (Pt) -0- .0- - 0- 3125 88960 70065
D193 UH-80 Product Improvemnent (Pl) - 0- - 0- 3323 24979 19764 4806
D423 AH4-64 Product Improvements (PQ) - 0- - 0- 0- 11016 53314 84330

SL (U) URIEP DESCRIPTION OF ELEMENT AND M11S10i101 NEED, The Army has a requirement for h'nproved helicopters capabl ol meetingCevolving tactical docrmne concepts, and an exctensive afray of both current and profected threat weapon systems. Imnprovemnents will increase opera-
tional capabulle and erpan the performance. mabft anid irprovd avionics characteristics to provide greater support in acoomplshment ol
helicopter inslons Use of a Block Improverment agp mroaI wil enale us to Incoporae tschnalogicl upgrades Into our proven weapon systemns and
'.3 alow uis to be responsive to the 060 InlfslVe of enhancement by Preplanned Product Irnprovemnent (P23).

C. (U) COMPARION WI#h PY 13 DRSCRPTIE MWAUARY: (S in Thousands)
TOW

Addktiona Eostsnad
Fy "sa FY "a FY 194 to COMO~e cost

ROTE
Funds (current reqidrmene) - 0- .0- 3323 179158 182481
Funds (as show ain FY 1968 sbmission) .0- 1044 13480 45350 5065

This is a no pragraim" amd a no sout Last yes, Arojast ,' iedund Progrm slmient *6420&M, was decremnented in to"a
f ~t"g "iewen.t The awrst how"i for PY 1964 is 366 galon 1 a dell from lbs FY 103 Coigresionsl Descriptive Sunmy rsporled
ftm" 11 lefe $i13.460 ~lloWr F" 19"4 The $10 1m demn t requirad to lund Nets priorit Army projects. The treaning FY 194
redmu tio 9.3192 ffilion readied pimly Wam a s"vtecn of t 111-ispdedla In tie pred rmy ADTE.A budget.
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UNCLASIFED

Program Element: #23744A Tite: Aircraft Modlifications 1
DOD Mission Area #218 - Land Warfare Assoclated Air Budget ActMty #4 - Tactlical Program

Mobility

D. (U) OTHER APPROPRIATION FUND& (S In Thousands)

Total
FY 1982 FY 1963 FY 1004 FT 19N11 Addhitcael Estimaesd
Actual Eatbt Estdmat EstImaite to Completion cost

Aircraft Procurement, Ar-
MYW

Funds (current require-

CH--47E(PI) - 0- - 0- .0- .0- 1096000 1096000
UH80 (PI) -0- -0- -0- -0- 739000 739000

E. (U) RELATED ACTIVITIES: This program element contains no unnecessary duplication of effort wi~i the Army or the Department of Defense.
Concept and program formulation efforts have been conducted by the Directorate for Advanced Systems. Headquarters, US Ary Aviation Research
and Development Command, In concert YAM the appropriate Project Managers Office (AVRADGOM), wider Program Element p622091 (Aeronautical
Technology), Proec #AH-76. Project personnel maintain close Bonm with laboratories, other military services, Industry officials, and user representa-
tOves as well as participate In Joint Work"n Groups. The Army Avionics Research and Development Activity. AVRADCOM. and the Research and
Technology Laboratories. AVRADCOM, par tict in concept formulation to insure full application of the generic technoog base program to preclude

F. MU) WORK PURFOND my. Overall program -oord itduri~mng cncpt formulation will be providezi by t Directoraite for Advanced Sys-I
tems. Headquarters, AVRA0COM, St. LUis. MO. and ill tranfere to the pertinent Project Manager for Initiation of engineering development. The UH-
MOA Project Marpge is locte rhPI St. Louis. MO.

(L MU PROJECTS LEM THAN $10 MILUON IN FT 196* DIU3 - U-840 Product Impirovement (NEW START)r This programn elemnt contains
ftree separat proj cts only one of wtvch art in FY 1964. Consequently, only Project D193, UH-00 Product Improvements, wil be discuesed. The
UH-OA, Stick Hew*. has ~ oad ' dem onsrtd I opertOnaW deploy mn tha it perorms. to Its plme rdcin towPf maneai s l egiected
operaonwi riness and its' inened 1110 es. OpeTSraia 11;inc has also demnsraedt Black HaMw Is areln "Nifew tha can be
improved Plenne Improvement under ti project are piority uaer requirements. The US Army infMry School, t propnen thorlie Sleok Hawc
has Ideifie en opea-ina need for fte UH-G0 to it~ carly arnd rpoellln fte now H-ih Moiy Multipurpose Wheeled Vel~ole t*dMV). The U-- I
0 ea cargo-hanlin "ato wiNl be modfed for t purpose. This chang will be copats with another mprovement of adding a twropoint

1-376 LOUL M O

4______-



UNCLASSWRED

(Program Elarmmn #2744A The: Aircraft Medlfleatlos

DOD Mission Arem: *z216 LOW Warfare Aseelate Air Budget Aotiftt #4 - Taeltl Ropram
umy

suspension system to handle 12.000-pound. high-weight low-density loads such as miitery vans and fuselage sections. The two-poirjt suspension will
allow the Black Halwk to doulble the current allowable speed using single point suspension. Another modification concerns the need to change cockpit
ightinug bo a blue-goo color to be cornpatbis with night vision goggles. Operational experience has proven that the existing lighting interferes with the
operation of night viingoggles. Further hilprovemnents are necessary to reduce the effects of sand on the Black Hawk when operatinig In deser
environments. Kit will be developed which include a sand separator for the auxiliary, power unit covers for the Irstrumient console, and protective
mess to reduc rotor blade, erosion. Technology demnonstrations have Indicated the amount of on-boad electrical wiring in aircraft can be ignWItcant-

ly reduced by the concept of multdlmdng. The vulneabity of wiring to the effects of projectile hit on aircraft would be reduced as would the cost of.
wiring. Black Hawk muiplexing would be accomnplished to achieve these beneft as well as to reduce pilot worldoad Other Imnprovements to be
considered wil be electrormagnetic pulse (MW) protection, increased nuclear. blologloal. and chemical protection. provision for a&r-to-air weepne and
a fit data recorder. Specific tasks to be initated with the FY 1964 funding will be the prelimnary design work for developmnent of an Awallary Power
Unit particle separator for operations i desert environments and a two-poin cargo suspension system to support follow-on fuli-cale developmfent
This project is a new start

K. (U) PWojC-rS OVE $10 IMLUN IN FY 11M Not Appicbl.
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WNICLASFIED

FY 1994 RUTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Progr Element #20018A Title: Joint Twasl Comnicatlene (TRITAC) Propsm

000 Mission Ares: #5111 Tut Thl a on leallen0 1hudget ActM. #4 - Tuoleel PropeI

A. (U) RESOURCES (PROJECT LISTING):1f ($ In Thousands)

Total
prse FY 1Ura FY 163 FY ION4 FY 1965 Addilional Estimated

NubrTwol Actua Eslihuat Edsfti Estdmate to Completion cost

TOTAL FOR PROGRAM ELEMENT 42987 43457 46766 26664 Confitftn Not Appkiab
QUANTITIES

0104 Joint Tactical Communications (mRI-TAO)
Of110e 7022 7313 7413 7445 Continuin Not Applicab

0107 Mod to Army TRI-TAC Equipmen 6424 5064 4649 6378 Con~tnug No Applicab
0106 ComrmunIcations System Control Element - 00*- *0 - 19293 .0- Continuin Not Appkcabl,
0110 Mobile Subecrter Equipen 600 2143 .0- -0- -0- Not Applicable
01ll OlWa GroW. Mutiplsc 2747 3181 2261 279 Continuin Not Applicable)
0114 Othe Service-

Assigned ThI-TAC Tasks 6063 3055 4784 10218 Continuing Not Applicbl
0116 Facility Suppor Element 1060 961 918 928 Contiuin Not Applicable
01 17 Short-Range Wideband Radio (SRWSR)

Assemblages, 267 273 -0- -0- -0- 7662
0119 Modlar Record TfatTernald (MRTI) 11028 9764 1617 -0- .0- 3466
0172 Net Radio Interao (NRI) 406 139 198 197 Continuin Not Appliable '
0178 Joint Test Supor 1212 1040 1204 1219 Continin Not Applicable
0222 Automatic Conmmctons Control Office

AN/TC-ft 716 9814 4429 - 0- - 0- 26014

*Quantte include 9 AN/TI-SO Okault swtches 7 AI4/TYC-W I Mesge Switches, total of 549 Itemse of 0GM family (15 component), S AN/GRC-
144 Rado Set SRWUR Modillocation lits, and 3 each prottpe ssemnblages of AN/TRC-173 Rado Terminal, AN/TRC-174 Radio Repeater,
Standard SRWBR Assembtlage, Rado Terminal Set. AN/TRC-175, and the Modified AN/ThO-ISS Rado Repeater. Othe ROTE quantities re-
peaert a nmbesr of dieemma.

SPrevous developimn eforfnded by the UIS Air Fame in PE 20010F.

1 00UKE
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UNCLASSIFIED

Program Element #29010A Title: Joint Tactical Cemimunleat len (TRI-TAC) Program

DOD Mission Area: #346 - Tactical CounicatIons Budget Activity: #4 - Tactical Programs

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED- The Joint Tactical Communications (TRI-TAC) Program is a Joint Service and
DOD agency program to develop and field future tactical multichannel switched communications systems and equipment to satisfy the tactical commu-
nications needs of the military services by achieving interoperability between Army and other Department of Defense (DOD) telecommunications
systems, providing new equipment which reflects the most recent technology, and eliminating duplication among the Service and agency systems.
These systems and equipment will provide combat forces with tactical communications equipment to meet the mobility, security, reliability, and avails-
bility requirements of the modem battlefield, provide resistance to the intercept and electronic warfare threat of potential enemies, and reduce life
cycle support and personnel costs. The current inventory of Army tactical multichannel switched communications systems and equipment is character-
ized by obsolete, manpower-intensive, predominantly manual telephone and record traffic (messages) switchboards; obsolete, low-speed, elec-
tromechancal, unreliable teletypewriters; nonsecure analog telephones; a digital, solid-state multichannel transmission system capable only of link
security; and manual technical control and management facilities. Current tactical voice telephone systems are not capable of end-to-end voice
security. Tactical record traffic, while secure, is slow, unreliable, and manua;. The Army's implementation of equipment developed under the TRI-TAC
program will provide a significant increase in capability over current systems and equipment. The Army's Integrated Tactical Communications System
(INTACS) employing TRI-TAC equipment will be capable of end-to-end voice, record, and data security. TRI-TAC equipment bridges the span from the
current analog equipment to digital systems. Dgtal systems and equipment take advantage of Large-Scale Integration (LSI) solid-state technology for
increased reliability and reduced maintenance, size, weight, and power consumption; provide increased efficiency of transmission systems without
increasing the number of radio systems or radio spectrum occupied. and lend themselves to the cost-effective application of voice communications
security (COMSEC) and jam-resistance techniques. Both voice and record traffic switching functions will be secure, automated, and processor con-
trolled, and telephone subscribers will have the capability of end-to-end security.

C. (U) COMPARISON WITH FY 103 DESCRIPTIVE SUMMARY: (S In Thousands) T

Addltional Estmae
FY IONs FY 193 FY 194 to Completion iee

RDTE
Funds (current requirements) 42987 43457 46766 Continuing Not Applicable
Funds (as shown in FY 1963 submision) 42966 47184 52515 Continuing Not Applicable

The funding decrease of $3727 thousand in FY 1963 is a result of the pro rats application of general Congressional reductions to the RDTE,A
- ap a and the reprog of funds for AUTODIN replacement aid the Amy Data Dislebtlon System The net funing decrease of $5749

thousand in FY 1964 is a result of the cencelation of the Modulr Tactica Communications Center and Mobile Subecrber Equipment developments,
and the transfer of the development of the Ciommunicatlons System Control Element from the US Air Force to the US Army.

UNCLASSFIED
1- 379
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UNCLASSIFIED

Program, Element *11S1101OA Title: Joint Tactical Comunreatiene (ThI-TAC) Program

DOD Mmea Area: #345 -Tactieal Crnurdowleailn Budget Activity. #4 - Toostel Progrm

D. MU OTHER APPROPRIATION FUNDS: (S In Thousands)

Totld
FY 1962 FY 1983 FY 1984 FT 1111115 Aditional Estimated
Aotua Estimate Evifiate Eaimats to Cowpletion cest

Other rouentArmy
Funds (current require-
monft) 123600 310600 373700 440000 Contiu*n Not Applicable
Quiantities (current re-
qukirents)

*Large number of diversified Items.

The increase In the program in all years results from a resibructuring of the program to satisly Increased reqirements,

E. (U RELATED ACTIVITIES: Related programs Include other Services and National Security Agesncy (NSA)-assigned TRI-TAC tasks under Pro-
gram Elements #28010F, 28010M, 28010N. and 33401 (Communications; Security Equipment). The TRI-TAC Ofie monitors all of the assigned 1WI-
TAC Program and any Service and DOD agency-related program to Insure there Is no duplication ofefot

F. (U) WORK PERFORMED BY: Overall System architecture and Inter-Service coordination is performed by the Joint Tactical Coimmunicastions
Office (TRI-TAC), Fort Monmouth, W. Acquisitio (development and productioni) of TRI-TAC equipment is performed by the tasked Service or agency
as assigned by the Secretary of Defense. Current Army contractors ame: GTE Syllvania, Needhamn Heights. MA (AN-TTC-39 Family of Switches).
Raytheon Company, Sudhury. MA (Digital Group Multiplexer Famil); Singer/Lbascope. Glendale, CA (SST); and ITT, Nutiey, NJ (SRWBR). The TRI-
TAC Offic, which is totally flunded by fth Army, has one support contractor, planning Resources Corporation, Mcaean, VA. tn-hos developin
organization for TRIflTAC tasks assigned to the Army is the US Ary Coimmunications-Electronics Command, Fort Monmouth, NJ (PrIec Manager,
MU16191infce Communications System (MSCMf.

CL (U) PROJECTS LESS THAN $10 MLION IN FY 10614-

1. (U) D104 - Joint Taotieal U. mmii 1 - (ThiTAC) Offksm This profect provides fundIng for the operation (civilian salutes -oon
mi;1penea, and support contacts) of the Joint Tactical Commrunications (TRI-TAC) Ofie lcated at Fort Monmouth. NJ. The TRI-TAC Offic was U

estabilished by the Secretary of Defena to prid Overall joint management Of the TRI-TAC Program. Departmnt of Defense WDD) Dliectie 5146.7

UNCLASSIFIED
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placed the Diroctor. TRl-TAC Office. unde the staf supervision of the Assistant Secretwy of Defense flor Commend. Conro. Communications and
Inteligence "ASOC31)) now Deputy Under Secraeayof Defense (DUSCI3)). Durin FY 1962 the TRl-TAG Office immoioe thiplening for the
fielding of the AN/TIC-SB Cirui Switch (CS) and AN/TYC-W Message Switch WJ); coorinsed the jOdn activities asciated with the awr of
production contracts for the Digital Group Muliplexers (DGM). Digita Troposcatter Radio (TOPO), and Basic Net Rado Interlace Device (UNID
and a development contract for the Conmiunlcations System Control Elemnent (CSCE); and held joint production reviews for the Digita Nosecue
Voice Terminal (DNVT) end Tactia DWgta Facsimil MWO). During FY 1963 the TRt-TAG Offices will .mnt the Ieldn of the CS. MS. anid UNRID,
and the planning for the fielding of DOM, TROPO, ONV~t, and TDR; coorinate the DT/IOT of the Unit Leve Circut Switch (UOS). Single Subaeorber.
Terminal W,5T Secure Digita Net Radio Intac Unit (SDNRIU). end Advanced ltwrowbwn Digital Voice Terminal (ANOVYh and coorinte the
award of a production contract for the Communications Nodal Control Element (ONCE). During FY 1964 the TRI-TAC Office wi rmoir the ftiiVi of
the CS, MS. DGM, and DNVTr and the planning for the fieldinig of the TROPO and TDP; cordinate the continued development and in Ii of the
ANDYT., CSCE, and Unit Levell Message Switch; and coodiAt the Oint actviis assocIated with the awar of production co nacts f1or the SST,
SDNRIU, and ULCS.

2. (U D107 - Mod to A"m TRI-TAC Eqmlpsoevi: This prioc provides fundin to deafelop aias and Vos irper011114 with amerg-
In NT adUS systems and equipment that are scheduled for filding aft the AN/TTC-U fanlily of swithea During FY 1962 work was sated

to develop software to provide an efternate parent switch Intrface between the AN/TICSB and the AN/TIC-42 Unit Level Circuit Switch; to develop
software to provide an interface capability between the AN/TIC-SB and the Communications Nodal Control Elemen (CNCE). the Communications
System Control Element (CSCE), and the Advanced Narrowband Digital Voice Terminal (ANOVr); end to deseg softwae for en emergency recovery
capeblity for the AN/TIC-SO family of switches. During FY 1963 the work mItIatis in FY 1962 will continue and planning for the testing arid insetion
of the Interfaces being developed will begin. During FY 1964 the kierface development wilt continue planing for testinig end irtion of the Inte-
faces wi be completed. and the testing wi begin.

3. (U) DIll - DWgta Group Muilexer This project provides funding for the development of the Digital Group Multiplexers (0GM) and the
AN/TRC-1 73, AN/TRC-174, and AN/TRC-175 Transmission Assemblages. The 0GM equiment conIsts of a laxily of dgita muliplexers, cab
drivers. group nxmoes and pulse restorers for use as elMents of the TRI-TAC system: one or more menmbers of the 0GM fanily is used in or with
every TRI-TAC asemblage. During FY 1962, a three-year mutlyear production contract was awasrded to Raytheon for the 0GM femily of equipment a
special Fabrication project with Toby1uanna Anmy Depot was started for the Transmnission Assemnblagss and development was started for a liner
optics modemn aid test unit and a Quick-Erect Antenna Mast (QEAM). During FY 1963 development of Test Progremn Sets (TPS for 0GM wi begin;
liner optics developments wi continue and the QEAM wi be tested During FY 1964 the liner optics arid TIPS efts wi continue. the first produ-
tion 0GM components wi be delivered to other Servics and the Anmy Signal Scoland a procurement package for the follow-on 0GM and
Assemblage production contract WI be prepare,d and the oilltNon wi be issued.

1-381
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4. (U) D114 - OU1w r--e-Asd TRI-TAC Tad This project provides the funding for the Army to monitor the equipment in the TRI-
TAC System which is developed by the other Servios. It Includes money for monitoring ttn prepang for Army production decisions, and develo
mg Army-unique oomponert associated with the other Service developments such as unique test program set used with Army Automated Tea
Equipment During FY 1962 the Air Force awarded an Initial production contract (th multlye) for ANITRC-170 Tropoeatter Rado OTROPO)
and a development contract for the Communicatns System Control Element (CSCE). Developmert and testing continued on the DOt Non-Scure
Voice Terminal (DNVT), the Tactical Digital Facamile (TOF), and the Communicatiors Nodal Control Element (CNCE). Development continued on the
Unit Le Cicuit Switch (ULCS) and Advanced Narrowband Digital Voice Temna (ANDVT). During FY 1963 production contracts wil be awarded for
the TOF, DNVT. and CNCE, and testig wi occur on the ULCS and ANDVT. During FY 1964 development and testing will continue for the ULCS,
ANDVT. and CSCE.

5. (U) D11 - Facilty Support Element: This project provides the funding to support the operation of the Facility Support Element (FSE) of
the TRI-TAC Joint Test Organization located at Fort Huachuca, AZ. The FSE is assigned to the Army Electronics Proving Ground and is operated and
maintained by a support contractor. It contains a baseline configuration of equipment which is used to support testing of all TRI-TAC-developed
equpment Durin FY 102, the FSE supported testing of the CNCE, DNVT, TDF, AN/TTC-39, and AN/TYC-39. During FY 1963 the FSE wil support
tetng of the ULCS, ANDVT. Single Subscriber Terminal (SST), and Secure Digital Net Radio Interface Unit (SDNRIU). During FY 1964, the FSE wil l
support ting of the ANDVT, SST, ULCS, and Unit Level Maege Switch (ULMS).

6. (U) D119 - MdAl' Record Traffc Terminal P(MT) This project provides the fundng to support the development of the AN/UGC-137
Single Subecrber Terminal (SST) and the Improved Message Facility (IMF).

a. (U) AN C-137 ST: The SST a family of tactical terminal equipment which is used by individua bscribers or in communications
centers to transmit, reeive, and process message trafc; It provide the capability to compose, edt display, rafe, tranwit an receive message
traffic in tactical, strategic, and special Intelltgene communications systema. Duing FY 1963 the contractor completed hardware and software design,
hardware fairication, software development and initial hardware testing. Duing FY 1 03 the contractor wil complete software development, begin
contractor development testing, and deliver full-scale development models to the Govemment for the start of Government tesing. Government testing
will be completed during FY 1964, and a production contract wil be awarded.

b. (U) Imroed Messe Felty (IMPF): The MF consis of product improvement of two existing Army inventory assemblages, the AN/
MSC-29 and AN/TSC-56. The product Improvements modify the assemblages to Improve thei operational cap y for message heiding. The
improvements eliminate the maual tom-tape message relay and provide semlautometic mesage switching usinicroprooe technology and )
modem peripheral equiment. The processor performs systerm contro funictions includin message relay, Muting. anid buffering. The peripheral eqip-
ment includes an Optical Character Reader, AUTOOIN mode I Interface device, AN/UGC-74 communicatfns ik (ANNUGC-37 when aveible)

UNCUUAW
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DOD0 Mission Area: #8411 - Tactical Cou. -a~t Budget &Acty-. #4 - Tactical Program

and new COMSEC SquipntA (KG-84). During FY 1982 two AN/TSG-58s were modified for demonstration mid feasibility testing4 A deveopment
contract was awarded for the modification of four AN/MSC-29s. Owring FY 1963. the IMFs w~il undergo confidence tasting at Fort Monmo~uth. NJ. arid
operatina tsng at Fort Gordon. GA, and a production contract will be a wrded. Under a preplanned product improvement program, a comnpetite
deveilpent contrct, will be awarded for the upgrade of the Processor Caoole. This effort will be completed during FY 1984 anid a production
contract awarded to the successful competior.

7. (U) D172 - Hot Rado Interface (NRI) This profect provides funding for the development and testing of Me Radio Intertace unit These
unit alow the interface of analog and dogta subscribers of the multichannel switched communication system with users of single-channel comibat net
radios The project Includes the Basic Net Rado Inteface Device (SNRID) and the Secur Digital Net Rado Interface Unit (SONRIU). The SONRlU is
tasked to the National Security Agency for development and the Armry for testing. During FY 1982 the BNRID contract was awarded and planning was
completed for the SDNRIU testing. Testing (DT Il/OT 11) of the SONRIU will begin during FY 1983. Testing will be completed and the production
contact will be awarded during FY 1964.

S. M 1p ontTgftpr Ti Wvde h hKqfo h As hare (35%) of the opationof he TRI-TAC Joint Test

re etfacility for TRI-TAC Program equipment it was estabisahed to ensure the interoperabilty. compatibility integrated logistic supportability,
operational suitabhility, anid effedives of all TRI-TAC Program equ~nsn ANl Services shar in Uts funding. During FY 1982 the JTE supported the
testing of the DNVT, TDF, ONCE. AN/TTC-39, and AN/TYC-39. During FY 1963 the JTE will support the tasting of the SONIU, ANDVT, SST. ULCS
and TROPO. Owing FY 1984 the JTE will support testing of the ANDVT, SST, ULOS, and ULMS.

9. (to) D222 - Aueteac 3 - .1 allo Con"ro Ofle ANITTC-3 Ibis profect provides the RxnOV for the development of the AN/
TTC-39 Program. The AN/TIC-39 Program contains a family of modular and transportable communications switches which provide secure, automati.
processor-controlled switching for tactical voice and message trafic Components of the faml are hybrid (Analog and dgitl circuit switches (AN/
TTC-39) varying in size frorm 450 (00-linie) to 750 terminations (600-line) and a 50-ine dgit message switch (AN/TYC-3O). The AN/TTC-39 family
replaces obsolete, predominately manual, manpower-Intensve telephone central ofies and obsolete, manopower-intenslve, manualreord traffic: (mes-
sage) central ofies and relays. The ANMG1-39 family provides the transition from the current Inventy analog switching systems to the autmati
digia TRI-TAC system. The AN/TTC-39 and AN/TYC-39 switches are In prodton, and the present development effort is imedto the development

osoftware for Inteface with other TRI-TAC eqluimeit tisk softaefrt will continue through FY 1984.

it aUn PROJECTS OVER $10 ELIJON 0 Y im
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Program Elemnent: *MICGA Title: Joint Tactis 3 -mnialon (TRI-TAC) P *Wre

DOD Mission Are: #34h - Tactcled WOMln Budget Acty #4 - Tetes Programs

1. MU Pee Dille - Cowumsaloea~ S-stem Centrol Element

a. M(III P Oeet ereu*=f This project provides the funding for thea development of the Communications Syatems Control Element
(OSCE). The OSCE is requiredl to eresnear-realtime control over the allocation and use of resources within Its migedW portion of the deployed
tactical cornxnmains; network

b. (Uf) Program Acoen plufs Ban Fulture Effouts:

(1) (U) PT Y i 19UAc r This projecti was funded and managed by the LIS Air Force under Program Element 29010F. US
Air Force contractor (Systemn and Applied Sciences Corporation) state the conicept definition phase and began the preparation of a proposal for full-
scale -eeom.

(2) (LU) PY 1363I Pogrm:t The contractor will complete concept definition phase and will provide a proposal for the beginnin of fu&l
scale development. The program was transferred from the US Air Force to the US Army by Under Secretary of Defense for Reearch and Enieef
memorandum deted 6 December 1962. The transfer will be accomplished during FY 198 and the remaining FY 1968 funds transferred to the US)
Army. A US Army project manage will be assigned and will develop an acqilsIon strategy and a MOsW fundin profe.

(3) MU PT 1164 Planned Proeii and Bube fr Buge Year Ilqiuesb Full-sae development of the CSCE will be initiated. Hard-
ware selectio will be m-de and! software development will be started.

(4) MU Pregram to Completidon This is a continuing program however. outisa *funin has not yet been idente by the US Army
due to the reen transfer of the program from the US Air Force.

c. ()M er NwI'lless Not Applicable.
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L MU TEST AND EVALUATION DATA. This semo provides ted and evaluation data for t Auriomec Communicebions Centra ffos. AN/TTC-
39 Program (POWec #D=22. The ANrTTC-39 Programn -contis a family of modular and transportable comniat s Whe wich Provide
seure, automatic, pr cesebor-controlled swichIg for tactica voice and message tric Components of the family arethybid (anlo midtI) circult

siches- (AN/TrC439) varyin in ize from 450 (300-lin) to 750 terminations (600-tne) and a 50-line digita messa ge1 swtc AN/TYC439).

1. (U Dsvolement Test mi Evaduatlem The Development Test M 711 of the AN/TYC-39 message switch started i July 1976 and was
successfully completed in May 1979; the DT 11 of the AN/TrC-39 circuit switch saruted i November 1979 and was successfully ompleted in May
1960. AN esbsytems and ewor quipment encep theO AW/MSM-105 automatic tes equiment wan a-ilu for tea

a. MU GTE Sylvania, Neesdwn. MA. was the development contractor and the tes support: contractor. The Army Program Manager is Pro-
gram Manager, Multiservice Communication Systems (PM MSCS), Fort Monmout NJ. DT was conducted by the Digita Communications Test Cony-
nyi, US Army Electronic Provin Grounds (USAEPG), US Army Teat and Evaluation Commanod (USATECOM). The US Air Forc (USAF), US Navy
(USN), UIS Marine Corp (USMC), and National Security Agency V" also, 1p11,cipated In the conduct and evaluation of the tes-.I

b. M The Joint Teat Facily. For uachuc, AZasewool a the remot operating aron around Fort HluachucaAZ, provided the primary

communications System Test Node (NTSTN) locate at San Diego CA. Testing was conducted by, mlty peirsone from apprupriate communicatons
units. Contracto support continud uring Wteng EMP Noeting was conducted by persoe from US Army Electronics Reserc and Development
Command (USAERADCOM Harry Diamond Labcratorlee (MDL) at the HDL Woodbridge, VA, research facltly.j

c. (U During tean thew AN/TYC49 message iswitch and AN/TrC-Niio .rult switches demonstrated capabilities far greater than inventry
equipment however, harware chanaw required toc enable the switchee to satisft organizaional level mean timne to repair objecive Wit
fthm charges, fth logistics supportability was determinsd to be adeuuate

d. (11) AN of the hardwar deficlenclas identfied during tenw have bean resolved, and ;pproprIate desig canges have been Included in
the Production bassine The software d e rn's have been conrected under a orntnmf development progsan each softwars upgrade has been
ectenlvel tested prior to release. ProductwIool basin software was accepted by the Government I March 1962 for the AN/TTC-39 and in August
1962 for the AN/TYC-3. Softare veificat with production modele wil be accompleshsd uing roductio Acceptance Test and Evaluation.

( 2.~ (U) Opeand TeOM and Evakwalem The Operational Test (MT 11 of the AN/TYC-39 Itrs in February 1079 and was successfully
completed I May 1979. the OT 11 of fth AN/TTC-9 sta-e Win November 1979 and wssuccessfully compi;ltd i May 1960. AN m*brisemns and
support eqipment exccept the AN/MWMI06 automatic tes equiment we available for test.
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a. MU OT 11 was conihacte by the Unte States Army Operational Teet and Evaluation Agency with the support of te TRI-TAC Join Toet
Organization at Fort Huachuca. AZ. The United States Air Force, Navy, Morine Corps, and the National Security Agency participated in the conduct
and evaluation of the testa. Interopereblit tests were also conductd with t Naval Teleommunlcations Teet Nods at San Diego, CA, and deploy-
ments were made to CONUS Air Force bases to simulate tactical airbase operations. Testing was performed by military personnel from representatie
conmmunlcatins uits. Contractor support continued during tesetin.

b. (Ii) Service Independent Evaluation Reports sated 11 that mhe ltedaystemn anid software were efective tor employment within each Ser-
vIce's range Of Operational requirment However, aevera a111as were Wde&~ie as needing improvement. The areas identified were training, documen-
tation. software. and Reliability, Availability, and Maintainability (RAM). The US Army Signal Center prepared'a new, program of instruction to correct
the training defciencies The Services agiead to convert t documentation to mhe s9il perforniance aid (SPA) format. The softwiare corrections were
implemente on a time-phased basis to minirnize impact of switch use at mhe Joint Test Faclift, production baseline software was accepted by mhe
Government in March 1962 for the AN/TTC-39 and In August 19612 for mhe AN/TYC-SO. Follow-on test was required by mhe Secretary of Defense
Decision Memorandum approving the production decision to demnonstrat that the, RAM deficlenclee had been corrected. A US Army Operational Test
and Evaluation Agenicy report (Dec 81) in daeld mt significant RAM Improvement had been made. Folow-on evalutions, of production equipment
we schedld in March 196 for the AN/TYC-39 and in September 1963 for the AN/TC-39.

&. (U) System Ctirsaleflee The operating and technical characteristics listed below are those which have been approved by OSO In Deci-
sion Coordinating Paper (DCP) 135, January 1977, and cove shet upd"t I August 1979 and mhe DSARC Ill. The demonalretled perforrmance
characteristics listed below have been derived from Governent-witnssed~ Conractor Development Testing (CDT). DT It, and OT If.

-prdna/eiiia Obae@ves n mea1a6 Plerdene
Cheraeroees

AN/TTC-39 CS (800-Une/300-Une)
Inherent availability (hrs)' .9994999 .9975/.9991
Mean tim baetwe nieelon failu (hre) 9 142.5
Meom *ne between unachedluled 20/20 11.6/10.99
maintenance actions Mra)

tNCAUSIE
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Owlnlfelh iee kbollassWmmaar~ Pulelmm

Mean Urns to repair (min) (organlmtlon/ 30/3D 40.56
DS)
Meaw im to repair (min) (GS) 60/60 1076
Silaneouse conerencsg 6/4 47
Maximum conferees per conference' 20/20 6

Alternate routing I u to 5/5 6
Standby battery pwer (min) i5/15 20 (load acid)
Terninaftos per modiA 150/150 19/19
Maximum we10ut per shete (ba) 7000/7000 6709/8386

AN/TC-39 Message Switch (50-Uins)
Inhievert avaisbilyl .999 .9w4

maintenance actions MMs)
Mean tim to repair (mWI) (orgnfztlonal/ 30 565*6
OS1
Mean time to repair (min) (GS5) 60 50.6
Reference storage Ideys)l 10 10
Journal store (days) 10 1
Sandby batwey power (ni) 15 16.26
Meesag prossing *" (we)$ 2 1.732
Ttvoughpu cheacter per second 9000 9534
Sit error rat par consecuiv bits 10-10 10-'6
Maximum ~eg per shelte (be) 7000 6640

NOTES:
(M) DOp partormc faamufs for ~hc n*n oteshoids for the Army hove bean stsblshe

2(U) No VsPcifc criteri Stablsh. User, statedo 'ms for te d sw s to be cagabis of peoxtng a 48-hour miviov MWt a iss faih Mire.
'(U Two seconds represent a mea massage proesn timne.

UN"Im -
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DOD Mwwio Ares; #345 - Tnstca Com ateiftnS Budget ActiMy 04 - Tactca Props..

4 (U) 0.963 is a measure of operallonsl avalhllty and Includo maintenanico and supply lie.
a(U) Fios based on average of 600-lin and 3004min sWitch
6(U Correction to be verified during follow-o test.
(U) Dermntrated capsality limIted by testingosenrlo, not eqtipmont limitation.
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DDMsinAres: *81M - Theater Cmai aOW liudgel Actift #4 - Tactical Plops-m

A. MU NESOURCES1 (PROJECT Uh1IN):0 ( In Thouo*W

TOM'
Pe IFY 1382 FY 1365 IFY 1364 FY 1low Muddila Eost td
"Weller Twoe Aoud jainaf Eaileist Estilrat to Cowugstn Cost

TOTAL POP PROGSAM ELEMENT 0015 527 3991 766N Continuing Not Apple"a
OIIAS EUCOM C' myse s 6015 527 3991 766 Co.*'s*i NOt Applabl

a. MU OWI DESCRPTION OF .EMNT ANDIUO 11111M M MTe communlcato deployed to &VWoi commnand and control of US European
Cornnend (USEUCOMI Theater Pudsor Fore (TN howe boen @tlaz1d for svral yeer as The mIsHng TNF cononwid and contro cafomiruica
flons OM) ystem is A raplaooent syste M Ineedd tha The A"m was M*eWe as the Etiecuilve Agent for tOe Depohnient of Deftee to rnanage
t upgrade of ThF corntunicatiose a Nlwhplorly Item This prograi elerment 1 isa to inolemen t1a dh ecumo. Until now, TNF C% has beew( -ec-se prkywUly by a noneeca* telephone system fth European Commenid Control Cons System (ECOCS). and a high-trequency radtio t
known as the CEMETERY NET. Undeor tis proguii. the ECCCS has beew axtended and upgraded topon Nsow Iesvtpess el s eloe. The
majo fined ase of the CEMETERY NET have beew nodemized and Mprvad A wats aedr system t FLAMING ARROW NET. has aso been
procured ID provide an alternate route for aria nude.' oomnd and onw"o ineseagee. The FLAMING ARROW NET is now being fielded. The
need a taii lo replace the CMETERY NET w*l a tigh-taquency raft systmbat Wwil provide That sysem narmed REGENCY NET, Is to be
proceed as a. nalmkp o item wide Mbi proprm The program wvill coninue to develop and fid st-of-Ihe- upgrads to Iheee new
system to preclude in recognition of the calo need to upgrade fthse systems. In adion. procurment funds in thfs programn wil provide fte US
CormnanderIn-CW~f Europe (CINCEUR) w0 th tocilee and equL en Vhat wil adequa tel mpport peace ae, anid wert rlion by mo~demv-
aftn VINGEUFI war hefdqusrs facilties in acoordenos with Semmitey of Defteet giddenos.
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Program Element *33145A Title. EUCOM Cs Systemls)

DOD Mission Ares: #341 - Theater C m mid =Wd Budget Act&ity #4 - Tactical Pregraw

C. MU COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Additional Estimated

FY 19Wi FY 183 FT 1964 to Completion cowt

RDTE
Funds (current reqluirements) 6015 527 3991 Continuin Not Applicable
Funds (as shown in FY 1963 submission) 4016 527 4948 Continuing Not Applicable

Fund increase in FY 1962 was due to reprogramling to provide for development of the Tactical Advanced Narrovwband Radio, a possible statoeo-t-f
art upgrade to REGENCY NET. Funds decrease In FY 1964 Is due to realignment within the EUCOM CO program and revision of the anticipated
inflation in the proposed Army ROTE budget

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands))

Total
FY 1Ms FY 1983 FY 1964 FY 1985 Add~tonal Estimated
Actual Estimate Esdnaft Estimate to Compqletion cost

Other Proctirment Army
Funds (current require-
ments) - 0- 34500 102400 6860 238900 443800

Funds increases i all years after FY 1963 are due to restructuring of the program, results of an updated Independent Government Estimate, and
because the cost of the EUCOM War Headquarters was omitted from In the FY 1963 submission by error. Funds decrease in FY 1962 is due to delay
In Initialt procurement because of restructuring the program and redefinition of acquisition strategy

'Variety of tyes of radios and command post equipment.

E. (U) RELATED ACTIVITIES: Satellite communications terminals for the FLAMING ARROW NET are being developed and procured under Pro-
gram Element #33142A, managed by the US Army Satellite Communications Agenicy. Close coordination Is maintiained between programs to ensure
that there is no duplication of efr

UNCLASSIFED
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( PogamElement *3146A Tldw. EUCOM C3 SYSsMs
DOD Mission Area: #341 -Thedar Cessami ud Budget AdMWy. #4 - Twilled Pras

P. MU WORK PERFORMED1 BY: 1DM Crporatkon McLean. VA. Harris Corporation, Rodwuter NY Developing orgsnszstion: US Army Convnurv-
cations Systems Agency, end Proect Manager. Deftee Commun~aton Systems (Amy). Fort Monmout, NJ. In FY 1962, this program completed
Upgrades io fth European Command Coetal Cosole Systm wnd portons of the CMETERY NET. Development of REGENCY NET mpgclfloslons
wss bogum

IL MU PROECTS LESS ThAN $10 MILLON IN PY 196K H5-IJO Cs Syasm&w- The tust of t program in FY 1963 Is to complete the
acion for REGENCY NET. Specifiodly, fth Request WforPoposal will be released to Industry, source selection will take place, and a contract will be
awarded RDTE effort in FY 19134 will lonsis of program office operations and the initiation of development effts for the Tactical Advanced
Neiobmi Rado as well s other tchnique for enhacbg fth permian of the REGENCY NET. Work wil be Initiated In rstworlding technkque
anid thItgnat of sate1 lid oter comsmmlona to provids msimr rellsbllty and survt for REGENCY NET.

IL(U PROJECT OVER S10 MILLIO W PY 1904: Not Apploable

(OAN,



UNCLASSFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #63215A Title: Joint Survivabiity ,nvestigatilon 1)
DOD Mission Area: #n5 - Air Wm Suport Budget Actity: #4- Tasftlel Programs

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
INe F 1982 FT 1963 FY 1964 FY 1966 Addltonal Estmalted
Number Tte Aotml Estmate Estimate Estimat to Completion cost

TOTAL FOR PROGRAM ELEMENT 820 1100 1077 1165 Continuing Not Applicable
D079 Joint Survivability Investigations 820 1100 1077 1165 Continuing Not Applicable

I. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. This program element provides the Armys contribution to the T-Servce Joint
Aircraft Survivability Program. The program operates under the aegis of the Joint Logistics Commander and is conducted by the Joint Technical
Coordinating Group on Aircraft Survivability (JTCG/AS). Efforts are directed at Improving the survivability of US aircraft in the nonnuclesr threat
environment. The JTCG/AS mission is to: (1) coordinate research and advanced development efforts. plan and propos joint critical technology
programs contributing to the reduction of vulnerability, and the improvement of survivabilty in aeronautical system in a combat environment; (2) X
review and analyze deta on combat damage; (3) conduct studies of future threat environments to determine survivability requirenent and to assess;
enhanced urvvabilliy de features (4) plan and coordinate joint Service tat and maintain cognizance over single-Servioe tests to validate im-
proved suovablity design features. The JTCG/AS is required by Its charter to promote survIvability/vulneratility as a design discolne and coordinate
research and developnent rmeult among the Services and industry. The Joint Logitims Commanders endorse the JTCG/AS as a continuing program.

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands) T

Estitd
FY 1982 FY 1963 FY 1964 to Corplon Cost

RDTE
Funds (current requirements) 820 1100 1077 Continuing Not Applicable
Funds (as shown in FY 1063 submission) 930 1103 1117 Continuing Not Applicable

Reduction of $110 thousand in the FY 1962 funding level is a result of reprograming to higher priority Army requirements. The funding decrease of $3
thousand in FY 1963 is a result of pro rate application of general Congressional reductions to the RDTEA appropriation. The funding deorease of $40
thousand in FY 1964 resulted primarly from a revision of the anticipated inlltion in the propose Army RDTE budget

I- 3"



UNCLASSIFIED

Program Element *6,215A Title: Joint Survlvabllty Investigations

ODO MissionArea: # -Air Warfare Support Budget Actity. #4- Tctlal Program.
0. (U) OTHER APPRO0PRIATION FUND& (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVTES: This program is related to Air Force (PE# 63244F) and Navy (PE# 63262N) programs to insure improved aircraft
survivability in nonnuclear threat environments Coordination of these efforts is accomplished through a JTCG/AS Centro Office staffed by Service
representatives from each command represented on the Joint Logistics Commanders Group. Dup tion is av t h j r b tt o
and individual Service task agencies. This program is specifically related to Army Program Elemen numbers 63711A (EW Seif-Prtecti), Project
number 0653 (Aircraft Survivability Equipment), an Advanced Development Program, and Program Element #64711A (EW Self-Protection). Project
Number D65 (Aircraft Survivability Equipment), an Engineerf Development Program. Additionally, coordination is effected with existing and planned•
programs of the Federal Aviation Administration, NASA, and elements of the NATO countries.

F. (U) WORK PERFORMED BY: Ballistic Research Laboratory. Aberdeen Proving Ground, MD; US Army Research and Technology Laboratory,
Fort Eustis, VA; Naval Weapons Center, China Lake, CA; Naval Research Laboratory, Washington, DC; US Army Materials and Mechanics Research
Center, Watertown, MA; and Air Force laboratories.

(. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: D079 - Joint Survivability Investigations: This profect coordinates inddvidual Service
programs to increase the survivability of aeronautical systems in a nonnuclear threat environment, impleet efforts to complement the Services'
survivability programs, and maintains close liaison with Service levels to ensure that all survivability research and development data and systems
criteria are made available to the developers of aircraft. JTCG/AS programs have saved or avoided $21,792,000 in calendar years 1981 and 1982 and
will yield additional cost avoidances of $15.700,000 over the Five-Year Defense Program (FYDP). The active Halon fire-suppression system is present-
ly being evaluated for the AH-1S. Development of a low-cost armored/crashworthy seat for the Army UH-60A Blackhawk helicopter replaced a more
costly, less survivable design and saved $792,000 in 1981-82. Use of this seat will yield an additional cost avoidance of $15 million over the FYDP
after the Blackhawks are equipped. In FY 1983 the JTCG/AS is funding and closely monitoring 74 separate survivability tasks which are being
performed at 20 different Army, Navy, Air Force, and NASA laboratories/activities. Principal milestones for FY 1983 are to: develop field expedient
powder packs for fire protection; investigate advanced small engine vulnerability reduction; determine survivability of points in composite structures and
high-temperature adhesives; evaluate h armor materials and develop penetration data, continue developmnevaluation of combat
damage-tolerant, radar camouflage composite structural materials; continue standardization of Infrared measurement techniques; and develop/evaluate
multi-layer canopy las countermeasure materials. In FY 1984 the program will continue research and development to: investigate advanced small
engine vulnerability reduction technklues; determine survivability of joints in composite structures; complete characterization of 30mm high explosive
round; Investigate survival of insulative char iayers under pulsed mechanical loads; and evaluate muttilayer canopy laser countermeasures materials.
Initiate research and development to: Investigate transparent armor materials; evaluate experimental high-performance armor materials; test mechani-
cal flight control components (helicopter); investigate heavy metal-bearing resins/laser Interactions; characterize integral fiber optics/composite struc-
tures; and continue development of standard Infrared measurement procedures and techniques.

UNCLASSIFIED
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UNCLASSIFIED

Program Element: #63215A Title: Joint Survivabity Invesiga tios

DOD Mission Area: #22S - Air Warre Support Budget Actity. 4 - Talal PIrogrmS

H. (U) PROJECTS OVER $10 MILUON IN FY 194- Not Applicable.

3
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UNCLASSFIE

FY 1'64 ROTE CONGRESSJ~IOAL DESCIPTIVE SUMMARY
Program Elemnent *63217A 

Title:- Greeer sloweDOD Mission Area: #21t - Direc Fire Comba Budget Activty- #4 - Taca Program
A. (U) RESOURCES (PROJECT LISTING) ($ In Thousands)

Numbert FTwo2 F 1 6 FY 194 FY 1965 Add~onal Estdm ate* Numbe T~tleActal Estanmfe Eetnee Estkne to Com olgnC aTOTAL FOR PROGRAM ELEMENT - 0- lo94 19293 29157 CLSS lEDo cLAstIE0024 Greater Slope .0- 19943 19293 29157 CLASSIFIED CLASSIFi1ED
ILB (U) BRIEF DESCRIPTMO OF ELEMENT AND MISSIO tEED Prga otn sS CITAo F ry ismnto, precluding furtherdescription in this summary,. Clasaifcation authority and acces are controlle9daby HeadquwateCrDeon Fofrte, DiArmy. P onenyI nteOfcof the Deput Chief of Staff for Research, Develownent. and Acqusitio. DeatntothAryPopec iinheO eC- (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands) Not Ap,Iib. No ROTE CongrosioneI Descriptive Summary((CDS) was submnitted in FY 1963.

D, (U) OTHER APPROPRIAYIM# FUN&O (9 In Thousands) Not Applicable,
E. (U) RELATED ACTIVMEn- See paragraph 8 above
F. (U) WORK PERFORMED BY- See pera~rp B above.
(L (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: See paragraph B above.
HI. (U) PROJECTS OVER $10 MION IN FY 19116- Sea pera~ ap above.

UNcLM



UWCLASWIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMARY

Program Element *63256A Title: Jeint Services Vertal Lift Aircaf (JVX) Develepment)
Prows!m

DOD Mission Area: #322 - Tactica Inftilgenee and Budget Activity *4- Tactical Programs
Related Activtles for Tactical Land
Warfar

A. (U) RESOURCES (PROJECT USTING) ($ In Thousands)

Total
Prefect IFY 1962 FY 1983 FY 1964 FY 1965 Addktiona Estimasted
Number Tile. Actual Estimaete Estimaete Esdnmat to ComplQio ceet

TOTAL FOR PROGRAM ELEMENT - 0- 29915 36497 99427 894061 1061 400*
D209 Modem Technology Engine - 0- -0- 291 1071 235738 237100
D210 lntelllgence/Electronic Warfare Systems

Integration . 0- - 0- 5727*w w"... 10w... 10M...
D211I Joint Services Advanced Vertical Lift Air-

craft - 0- 29015** 30479" 93327" W4279-- 8035O0.

*Includes $1500 thousand funded in PE 63211A, en FY 1982JFunds from 64222A
**Funds from 63222A

B. (U)Q RIEF DESCRIPTION OF ELEMENT AND MISSION NEED. The Joint Services Vertical Lift Aircraft (JVX) will provide the Army, Navy. Air
Force, and Marine Corp. with the ability to conduct combat, combat support and combat service support missions requiring vertical takeoff and
landing capabilities. JVX will replace a number of aging, obsolescent aircraft not adequately capable of performing assigned missions and wil also
provide for expanded mission capabilities. The primar Armyj mission requires Special Electroni Misson Aircraft (SEMA) in support of airborne Intelli-
gene collection and electronic warfare. The JVX-SEMA will replace the OV-ID, RU-21 A/B/C/H, RC-12D. EN-i, and the EHl-80 Aircraft

WKMASWOE
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UNCLASSIFIED

(Program Element #630"S Title: Joint Seirvices Vertca Lift Aircraft (Y)Developmeint

DOD Mission Ares: #322 - Tactical bw 9le-e aind Budget Ac*Wty #4 - Tactical Priuama
Re0led Activties for Tactical Land

C. (U) COMPARION WITH FT 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Add~inimed

FY 1962 FT 1963 FT 1964 to Comopation cost

ROTE
Funds (current requireent) .0. 29915 36497 993488 1061400'
Funds (as shown in FY 1963 submission) - 0. 51270 95666 TBD TSO

Includes FY 1962 funds in PE 63211A

Theifferncein FY 1983 fundingreqpiremcnts due tacinof the Joint Authorization Conferne. he FY 1964 funding requirement difference of

resulted primarily from a revision of the anticipated Inflation In the proposed Army ROTE budget The funding shown Is the Arys share of the joint
program and is in escalated dollars. The current funding requirement is based on perametric or analogy cost estimting methods anid has not boen
validated. Funds for project D209 and D210 are Included above. In the FY 1963 submission, funds for projec D209 were shown in program element
64216A and projec D210 funds were shown in program element 63222A.

D. (U) OTHER APPROPRIATION FUND& (S In Thousands)

Total
FY 1962 FT 196 FT 1964 FT 196 Addiial Estimad
Actual Eostt Estimaet Esthnst to Ckompistiln cost

Aircraft Procurement, Ar-

Funds (current requie-

Quniis(ment .0- -0- .0- -0- 4436700* 4436700*

qurmns . 0- .0- -0- .0- 284 284

UNCLASSIFIED
I- 3U
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UNCLASSIFIED

Program Element- #PUSA Title: Joinit Servie Vertical Uft Abourat (MV) DeW4101pmerW1111

DOD Mission Area: #322 - Tacticl Intellig0nee and Budget Actty. 4 - Tactical Pro1gam
Related Actvitlee for Tactical Land
Warfare

Dollar estimates are in constant FY 1983 dollars

E. (U) RELATED ACTIVITIE& The JVX is a joint Army, Navy, Air Force, Marine Corps project with the Navy as Executive Service in accordance
with the joint memorandum of understanding, 4 June 1982, and subeequent Secretary of Defense decision memorandums. Program objectives include
the following: development of a common advanced technology vertical lift aircraft capable of meeting multimisslon service requirements, while achiev-
ing a significant increase in performance over current aircraft reducing Department of Defense costs through execution of joint development program
for a common aircraft; achievement of the earliest practical Initial Operational Capability. A memorandum of agreement addieeing acquisition strategy,
program management resources, and coordination/communication is to be approved by the Services. In FY 1962, funds were provided by each
Service in the amount of $1.5M to accomplish a joint technology assessment draft the joint Service operational requirements, organize a Project
Manager's Office (PMO) and prepare a Request for Proposal (RFP). OSD reviewed the acquisition strategy on 15 November 1962 and approved
release of the competitive request for proposal to industry for the preliminary design phase. During this phase, industry will develop the JVX design,
conduct extensive wind tunnel tests, simulations, and complete a proposal for the balance of the program. The purpose of tfth 23-month effor is to
clearly define the cost riks, and schedule before continuing with the major portion of the program.

F. (U) WORK PERFORMED BY: Up to two contractors will be competitively selected to perform the work described in paragraph E. The contrac-
tors will be selected in early FY 1983. Principal in-house agencies will be the Army Aviation Research and Development Command, St. Louis, MO, the
Naval Air System Command, and the Air Force Systems Command.

G. (U) PRMOJECTS LESS THAN 810 MILLION IN FY 1984:

1. (U) D206 - Moder Technology Engine (MTE) (New Start)- The MTE Engineering Development program will provide a modem turbine
engine with significant improvements in specific power and fuel consumption, alternate fuel usage, reliability, durability and maintainability. Multi-Service
applications include, but are not limited to, the Joint Services Advanced Vertical Lift Aircraft (JVX), the Army CH-47D and the Navy P-3. The Army will
fund and complete its FY 1983 initiated Modem Technology Demonstrator Engine (MTDE) Advanced Development program being conducted under
program element number 63201A. The Army will continue as executive Service for the joint full scale engineering development of the MTE with
participation from the other Services. In FY 1984, the full scale Engineering Development Statement of work for the MTE wil be initiated and a
Request for Propoeal (RFP) prepared. In FY 1985, long leadtime items will be identified and procured to support the FY 1966 initiated development
and flight qualification program. The MTE RFP will be released to industry in the second quarter, FY 1985.

UNCLASSIFIED
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( Program Element *63216iIIA rde: Joint Services Vertical Uft Aircrruft (JYX) Devellopmesnt

DOD Mission Ares; #322 -Toeeal INo gas nd Budget AcW.lt *4 - Tactieal Progra.
Relatd Aetivitlee for Tactical LanW
Wairlare

* 2. (U) D210 - Magne/Electronlo Warftr System mngrain The FY 1964 request is for lntelligmnce/Electronic Warfare Systems
Integration for the Special Electroic Messon JVX The JYX aircraft desig must consider the Integration, layout, and funictions of the sensors required
to perform special-purpose missions- Antenna pattern analysis, propeller modulation, interference and electrical power requirements must be identified
and proceed in parallel with the JVX development. Projec initiation is required to insure that basic data are available to evaluate intelligence and
electronic warfare mission application and to begin a program that will allow critical design features, such as antenna locatins, to be tested and
problems solved.

H. (U) PROJECTS OVER $10 MILUON IN FY 19"*

( 1. (U) Project 0211 - Joint merv"es- Advanced Vertical Lift Aircraft

a. (U) Pr*oe Description: The JVX will provide the Army, Navy, Air Force, and Marine Corps with the ability to conduct rwombat, combat
support, and combat service support mieson rsqiring vertical takeoff and landing capabilities. JVX will replace a number of aging, obsolescent
aircraft not adequately capable of performing asigned missions and will also provide for expanded mission capabilities. The primary Army mission
requires Special Electronic Mission Aircraft (SEMA) i support of aire intelligence collection and electronic warfare, and the JVX will replace the
existing SEMA systern.

b. (U) Pregm pen i 1. aosnd Futuire Efforts:

(1) (U) FY IM 10ra4 s A Joint Services Operational Requirement was staffed. a Joint Technology assessment wee con-
ducted, a Joint Services Memoranidumn of Understanding signed, and a Request for Proposal (RFP) was prepared for release to industry. JVX is a FY
1963 new Start.

(2) (U) FY 1963 Pregram The RFP was released to industry on 17 January 1963. Proposals will be evaluated to support selection of
up to two competitors who wil conduct a series of wind funnel teat construct mockc-ups, develop math models to be used to simulate JVX on the
National Aeronautics and Space Adnistration (NASA) Vertical Motion SirMIator,10 conduct trade-off studles to identify the cost and weight drivers of
JVXad make cost estimrates for the program

1-38



UCASSFIED

Program Elemnent #63256A 'rde: Join Servics Vertial Lift Airrft (JVX) Develepniet)
Pregnam

DOD Mission Area: #322 - Tactical Intelligence and Budget Actadt #4 - Tactel Program
Relarted Activities for Tactical Land
Warfae

(3) (U) FY 1964 Planmed Pregri and Basis fer Budget Yaew Request The JVX prelinary design effort started i FY 1963 will
continue in IFY 1964 with the addition of contractual effort in start-Wq of lited detail design and prototype producbt engineering to concurrently
prepare for entering Full-Scale Engmneering Development in FY 196.

(4) (U) Progr.. to Comnpietfew Full Sca.-Enmnearlng Developmnent and Testing of prototlype air vehicles.

c. (U) Majo Miestene

Current Uestone Daes
Majo MWlstne MieNeW Datlas Shown in PT 1963 Submtsion

Prelirninary Design Contract Award 20 FY 1963 Not Applicable
Fiji-Scale Engineering Developmrent Con-
tract Award 30 IFY 1965 Not Applicable
Long Lead Release 30 FY 1967 Not Applicable
Full Production Relea" 10 FY 1994 Not Applicable
FMrs ISMC dsllvee 30 FY 1991 Not Appilible
USAIUSAFIUSN delivery, 10 FY 1993 Not Applice

1-40



LU0CLAUSMID

FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

4Program Elemnent #633112 T~tis An~laeflh H11ells (ATM)

DOD Mission Arma #214 - Gowid4limed kilN' me Budget Adcvll #4 - Tafted P OVUMn

A. (U) RESOURCES (PROJECT UST8NG): (S In Thoueands)

TOW
P aim FY 1962 IFY 19 IFY 1964 FY 16616 Addllomn ade
Numjbe TRHe Asin Esleuet Es~ust Esthusle to Cesupleln Ceel

TOTAL FOR PROGRAM ELEMENT -0- 10000 33275 148927 Deterine Determined

D099 Antactils Missile -0- 10000 33275 146927 Determnined Determined

IL (Uo) IEF DaeUCIPIO OF ELEMENT AND MhhhnOm NEOD The Joint Antitactical Missile (ATM) progran hee been uIstdsss l uon te.
The progra wE be ezecuted in two conctment pliese *rcted toward new-term and long-term soliations The new-term program ie an accelerated

evausionofDOD Te ealatin illbe byproduct knIpromn of akete sstm to provide tie . Current and sng air deaens(pe Iw ans~ inmn Vieft amn a n o t a mAWrissile 0 sectrum Product lmpommts to Ows "sysem provide fte
faslwt~~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~~ mm ocuk o k fO t icutcus eim.Ln-emotoswl nld onlf on yatens approsch oel

Ift overall concept for countern the. This approach will encompass al. k*Wia longtem concept wil Include enaninalon ot~ Ide-n and develop-
mental redsr sstm to be used for owly waring tracldng aNW targdn of tactical ballistic misile systemw sate ve i5llance for detectn
tacica 2misil system locations and Imunches Wm ibr el 1a for detectin tacical misie leunche and tracMVing k a114ft0 and commend, contrl
commnican and intelligence system necessey to transfer tactical issile system targetin data to Vie offensive ccuitrstk fo c apb of

-fd~ tactca miste ystm
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UNCLASSiFID

Programn Element *6S2 Title: Antilitel M111sals (ATM)

DOD Missioni Area; #214 - Growmnd111eed Anler arid Budget Actfty *4 - Taofel P ewuns

C. (U) COMPARISON WITH FY 168 DESCRIPTVE SUMMARY: ($ In Thousands)

Total
Additional Estliwmtsld

FY 1992 FY 163 IFY 1664 0 Compion cost

ROTE
ToiBe To Be

Funds (current resquiremnents) -0- 10000 33275 Determined Determined
ToiBe To Be

Funds (as shown in FY 1963 submnission) - 0- 27172 34546 Determined Determined

The funcding decreese i of 17172 thousand in FY 1963 is a result of Congressionial direction in the FY 1963 Appropriations Act The FY 1984 reduction
of $1273 thousand resulls piely from1 5reviskon of the aritllpAtd Irritation In fth proposed Arm1y ROTE budget. J

D. (U) OThERAPOPITO FUNS: (S In Thoustands) Not Applicable./

L (U) RELATED ACYMTIMt Long-term nonnuc lelN technology developmenit is being perflormed by the Ballist Missile Defense Office. Spe-
cifc technology areas which are applicable to Include: . The Ary has a Battlefield Integration Worldng Group, comprised of representatives from
Patriot, Hawk, and AN/TSQ-73 Projeclt Offices, which is coordinating air defense battle management efforts. The Navy also has a research and
developnt effort to provide a nuclear payload for the Standard Missile-Il (SM-Il). This reeearch and development effort will be completed in FY
1968. There is a Joint Armr/Navy SAM technology programn to develop a

F. (U) WORK PERFORME BY: Industry participation will be dependent on the results of the In-house system evaluation of all systems for the
new-term solution. Governiment agency in-house work will be performed by the US Army Missile Intelligence Agency, Huntsville, AL; US Ary Arma-
menit Research and Development Commnd, Picatinny Arsenal. NJ, IHleny Diamond Laboratories, Adeiphi, MD, Ballistic Research Laboratory, Aber-
dean Roving Ground, MO; US Army Missile Command, Redstone Arsenal. AL; the Ballistic Missile Defense Office, Huntsville, AL; Naval Surface
Weapons Center, White Oak MD- and other Service/Government research activities. The program is being defined and developed under the direction
of a OD Steering Committe with Service participation.

UNCLAWARFED
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( P'oasmElement #433M Title: Aittiteetlesi Utell (ATM)
DOD Wisson Area- #214 - GrmpM.Red A~l mid Budget Activty. #4 - Tocage Ptrgrms

Tactile Defonse

G. ()PROJECTS LESS THAN $16 MILLIO W PTY 11O Not Applicable.

K.(U PROJECTS OVER $10 MLLION in PT to"*

M.(U Pre 001S - An~lasteel Miselef

a. (tP, Prolef 3aeorkoen The current tactical missile threat (Including TBUft and crulse-tyipu missiles) is -This sigificant. Because of the
an antitactical missle capabilty is required. The active defense wil provide a altough It is technically more difficult and will take longer than the

development and Introduclion of passive measures. The aceov defnseo program In deigned to provide both a near-term and a long-term solution. The
near-term ATM program wil ooncciie'ate on modification and/or product improvements to existing systemns to field the earliest possAle capability. .
Current systems software improvements will Inckle entsmncig the The long-term effort wil develop a and will consider growth options for existing or( emerging air defense syOwem end ombiations of those iystems. If evolutionary approaches we determined! to be Inadeuate, new system concepts
taing tul adatg of Bllistic Mislje Defom Office (MDOO) technology will be developed and evaluated. Development and management of the

AMeffort will be organized as a multI-Service oftil ithi overall coordination by the Ofie of the Secretary of Defense. The Army is the lead agency.
Specfc service requirements and concepts for both pass"v and active defense requirements as weon as requirements will be considered in develop-
ig the overall systm concept and defintn for the ATM system. Teochnologies from several different mission area (inttelligen etia missile
defense. ant"i missile defense ballisetic missile defense coursterair et) wEg be evaluated to develop an integrated approach to counter the long-
term tactical missile tSet

b. (U) Purun Ac ipl @ de ansd Future EffarM

(1) (U) PY 1962 An enmpillmN to: performance analysis to support Army Science Board (ASS) and Defense Science Board (DSB)
studies on antitactical belistic, misail (ATUM) has resulted In data useful in supporting concept definsillon.

(2) MU PY 132 Mop=an programsI nitated in FY 1963. Development efts on existin systems were Initad. Warhead and fuze( 5ialy51 devslopsiseri of perlormance parameters4 and technical syse raclsriztion ae orAli m Iin FY 1963

(3) (U4 PY 1384 Plumed Prooand Weals far budget Yew Requet
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UNCLASSMFED

Program Element: *63CM Title: Anitactical Missil (ATM) )
DOD Mission Area; #214 - Gromuadfeed Antlai and Budget Activity: #4 - Tactica Programs

Tactical M111sissle Defense

(a) (U Nw-Trwin: Develop/modfy detailed air defense system simulations to be used in performing the systems analysfs/systems
engineering tasks needed to refine the design requirements for product improvements identiie for existing air defense system. Continuation of . An
evaluation of existing system capabilities will be completed, and a modification mat will be postulated in order to mimize system performance.

(b) (U) Lengl-term: Joint concept studies to identify specific advanced technology requirements necessary to counter all projeted tacti-
cal missile threats will be initiated in parallel with the neor-term effort. These studies will include consideration of all Service requirements for antitacti-
Cal missile capabiites. kill concepts will be examined. Tn-Service ATM requirements wil be consoldated and baselines; established.

(4) (U) Pom m to Cearplet Near-term: The iniia will be completed. The will be completed. The. The . A flight test program
icroangthe and will be conducted Initially to prove out fth additional . ModifcatIons and adaptations of other existing systems to obtain the

otmmATM capabhilty will be completed. Long-term: Continue technology for satellite warning and radar acquistidon and tacking, infrared acquisition,
and missile guidance requiremert Jointly develop generic systems and Initiate trade-off analyses to establish a baseline. A competitive concept
definiton for the long-term program will be undertaken. Advanced devellopmenit for the long-term armamenits package will start in ,and foiliow-up
enigineering development will be initiated in late

(5) (U) Use by Foielgn Gevemnmenter: and could be Interested In obtalning this added ATM capability.

C. (U) MaWjer Mietne

cunt M igtn Dow
Major Muselene meet own Shown in FY 1963 SuhllenI

Joint Service Requirments Sep 1964 Not Shown
Long-Range Systm Daseiln Not Shown
New/Evolutdonary Systemn Definition Not Shown
ATM Hardware Production (Product Im-

-M~m Not Shown
IOC (Enhanced Andl-Cnuiae Mise) Not Shown
AM ntei 1)pbt(rdutIpoe
AmInteri Capbiit ShdctIwroe
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uMCLAS *

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( wProgar UUSM Tifs: urfe.3Tide: MIlle R t System

O0 Mission Arm U -O wle Air Sport and Budget Act. #4- Taulisfi Ppegns

A. (U) ESOURMS (PROJECT LISTMN) (S In Thousands)
Total

P cod FY 19 2 FY 1983 FY 194 FY l9a Additlenal Esimated
Number Tuo E stimE-I Eftimate Esthete to Completion Cost

TOTAL FOR PROGRAM ELEMENT 990 6382 20442 27131 239245 294971
D216 Multiple Launch Rocket Sysm (MLRS)

Terminal Guidance Warhead (TGW) 900 6382 20442 27131 239245 294071

IL (U) ~RIEP DESCRPTION OF ELEMENT AND M11IION NEED The concept of a Terminal Guidance Warhead (TGW) for the Muliple Launch
Rocket Sysem (MLRS) eniilon the atack of armored targets from above using iplhly accurate and lethal smunitions dpevan s from an MLRS
rocket There is an urgent need for an aunomo terminal homng Indire fire-and-forget capeblt to defeat hard point targets such as armored

( veahl and equipment before they re ommlled into the o nra battle hereby reducing their presenllon rate. The TGW for the MLRS WE contin
multiple asubmsillons packaged witin te rocket wrhead scton. The Army tre to develop this warhead in cooperation with France Germany.
and the United KWdom.

UNCLASUE
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UNCLASSIFIED

Program Element #63303A Title: Surface-to-Suftce Mist Reskt System

DOD Mission Area: *223 - Close Air Support and Budget Activity. #4 - T-tMl Programs
interdiction

C. (U) COMPARISON WITH FY 1983 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additionsl Esimated

FY 1962 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 990 6382 20442 267186 294971
Funds (as shown in FY 1983 submission) 2989 164C7 31224 138390 189791

The RDTE funding request in this submission is based on the results of the ASSAULT BREAKER Demonstration and the multinational analysis of the
six contractor-prepared Concept Definition studies submitted to the governments in June 1982. It is a substantial increase in the total RDTE cost
estimates from the 1963 submission. The increase is caused by a longer development program and more extensive test program, and it reflects a
more detailed understanding of the fire-and-forget smart munition end game. The studies indicate that an antiarmor system with an advantageous
cost-to-kill ratio can be developed. The ASSAULT BREAKER Demonstration has provided data that indicate the development risk is low for this
weapon system. The funding decrease of $10 million in FY 1983 is a direct result of Congressioral direction in the FY 1983 Appropriations Act. The
funding decrease oi $10 million in FY 1984 is the result of an internal Army decision to pursue the multinational development program, thereby
reducing the US funding requirement

0. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) If the US enters into a joint Validation and Maturation development program with its
European partners, it is anticipated those nations will each fund 20% of the development costs. The exact shares to be funded by each nation will be
determined during negotiations of the Validation Phase Memorandum of Understanding (MOU) Supplement The current profile assumes that the US is
funding 40% of the RDTE costs. At this time, funding from other US appropriations for the program is not anticipated during the next four years.
Procurement costs will be developed by using data from the Cost and Operational Effectiveness Analysis (COEA) and the Design-to-Unit-Production
Costs (DTUPC) to be completed for the June 1963 ASARC.

E. (U) RELATED ACTIVlTIES: The Under Secretary of Defense for Research and Engineering directed the Defense Advanced Research Projects
Agency (DARPA) to develop the emerging technologies and demonstrate the potential of a long-rnge antiarmor capability. The resulting DARPA
technology demonstration, known as "Assault Breaker," used a long-rnge Army carrier missile with midcourse correction capabilities, an Air Force
radar system to locate/track targets and provide guidance to the carrier missile, submlssiles with infrared Terminally Guided Submunitions (TGSM),
and nonhoming target-sensing submunitions called "F EET". The demonstration was conducted from January 1981 to December 1982. The Army,
through its Missie Command, was directly involved as the contracting and coordinating agency for DARPA to obtain and test the carrier missiles,

UNLASFIEDo
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UNCLASSIRED

Program Element: #M Tite: Surface-to-Surace Missile Rocket System
DOD Mission Area. #223 - Cle Air Sppt and Budget Actvty #4- Tactical Proanm

Intenditlon

submissiles, and submunitlons. Although Asault Breaker was not initiated to validate MLRS-TGW. the MLRS-TGW program influenced the DARPA
program during the initial stages of its demonstrations. The most significant MLRS influence was the sizing of the TGSM. DARP, ; TGSM was sized
4" x 25" so that six of them could be packaged into the MLRS warhead. The MLRS-TGW Concept Definition studies and the Phase III Assault
Breaker demonstrations were completed at nearly the same time. This made the maximum amount of data available to the multinational team that
evaluated the MLRS-TGW Concept Definition studies. Day-to-day involvement of the Army Missile Command's Advanced Systems Concepts Office in
the Assault Breaker demonstrations has assured that duplication of effort between Assault Breaker and MLRS-TGW was minimized.

F. (U) WORK PERFORMED BY: This program Is managed by the MLRS Project Manager. A contractor for the TGW has not been selected. The
Vought Corporation of Dallas, TX, prime contractor for the MLRS, will integrate the TGW with the basic MLRS system.

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: Not Applicable.

H. (U) PROJECTS OVER $10 MILLION IN FY 164:

J1. (U) PIfft 0216 - Muf Lanc !Rocket Syte (MLRS) Terminal Gulene Wadhaed (TQW)

a. (U) Preolect Desciptlort Efforts to provide an indirect fire terminal homing capability were initiated in 1970 on the hypc thsis that a
terminally guided system could be effective if delivered by a parent system to a preselected point in space, dispersed from a deliver) vehicle, and
caused to decelerate to a low velocity, allowing time for a seeker to automatically scan, locate, track, and guide the homing missile to the target.
Between 1971 and 1976 a series of demonstration tests were conducted. In conjunction with these tests, basic seeker technology was being im-
proved. Emphasis was placed on infrared and millimeter wave seekers. Subsequent studies conducted by the Army, although limited in scope, have
shown that smart or guided munitions provide large Increases In both mission and cost eflectiveness. In June 1976, the FY 1977 Authorization
Conference Report authorized $5 million to the MLRS program with the understanding that the Army would include a terminal homing option for the
system. In December 1977, the Army was advised that the basic MLRS program would not be accorded OSD support unless the Army rbached
agreement with its NATO allies for a joint development program. This admonishment was repeated in the Defense Systems Acquisition Review
Council (DSARC) I decision memorandum in February 1978. The Culver-Nunn legislation was quoted to emphasize both admonishments. Since that
time, the Army has been involved in a series of continuing dscussions- first with iepresentstives of Germany and later with representatives of the
United Kingdom and France. These dMcussions led to formulation of a formal Memorandum of Understanding (MOU) which was quadrilaterally execut-
ed in July 1979. During negotiation of this MOU. it became clew that the Europeans desired to fully participate in the managenwn' of a %uture
development of a Terminal Guidance Warhead if one should be required. The MOU was followed by a quadrllaterally developed Material Equipment
Characteristics Document which was signed in May 1960, and a Declaration of Intent on the part of the four nations to negotifte an MOU suplement
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UNCLASSIFIED

Program Elenxint #63303A Title: Surface-to-Surface flied. Rocket System

DOD Mission Area: #223 - Close Air Support and Budget Activity. #4 - Tactlcal Programs
Interdiction

that provided for joint development of the TGW. An MOU Supplement for a Concept/Internadtonal Program Definition (C/IPD) phase was negotiated
during 1980-81 and was signed in September 1981. Based on the content of that supplement the Concept Definition studies were done by six teams
of contractors. Each contractor team had at least one contractor from each country. The studies were funded equally by all four governments.

b. (U) Progran I "~*I -w- and Futur* Effortm

(1) (U) FY 1962 Accomplsments- Six contracts were awarded for performance of Concept Definition studiev. The studies were com-
pleted and turned over to the governments in June 1982. Evaluation of the Concept Definition studies has been completed by a multinational team
anad program alternatives for development were recommended by them to the governments.

(2) (U) FY 1963 Program. A jointly agreed Request For Proposal (RFP) which incorporates the desired technical approach will be
prepared and issued to industry. The RFP will require Industry to provide in their proposals engineering evidence from trials that the technical solution
proposed has met operational availability requirements to be specified in the RFP.

(3) (U) FY 1964 Planned Program and Bass for Budget Year Request Proposals received in response to the RFP will be evaluated
and a Validation Phase R&D contract will be awarded. During this phase of design validation and development, the contractor(s) will continue compo-
nent design, design validation, engineering evaluation, component fabrication, testing, and system integration with the MLRS prime contractor.

(4) (U) Program to Completion: Tentative IOC planned for . This date must be reviewed after analysis of Concept Definition studies. j
c. (U) Me Mleetonee: The major milestones listed below are as shown in the Materiel System Requirements Specification (MSRS) for

Alternative I and represent the TGW Special Working Group prellrninary schedule dates. Alternative I consists of Validation and Maturation Phases.
The Validation Phase has two substages: a component demonstration and a system demonstration. Following the Validation Phase and a joint deci-
.ion to pocee,'the validated design will enter Into the Maturation Phase, during which the design will be updated as necessary. The production
qualification tesg will also be conducted and the Technical Dat Package (TOP) updated to incorporate charges resultIng fom testing. The delivers-
ble technical information, including the TOP developed during the Maturation Phase, will be sufficiently complete for full-scale production -, each

pa Nt nation although only one final production line is envisioned at this time.

UNCLASWFIED
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UNCLASSIFIED

(program Element #63KMA Tide. euf- 4a~face Mel Rtowefta

DOD Miasion Ares; #223 - Dlowe Air **port and Budge AcWvlly #4 - Yesfed P ou.a

111121 11les 1111- -e Dabs,' Shown in FY IM Su*bfelen

Coplt Concept Definitin Studies June 1962 June 1982
Complet Arm Systenw Ac*on Re-

view Coumcl I (MSARC I) June 1963 February 1963
Delene System Acquisition Review Coun-

cli (DSARC 1) July 1983 Not Applicbl
Award Validation Phase Cotact(s) September 1964 September 1963
Captive Flight Teaea February 1965 Not Applce
ADVT Flights February 1966 Not Applicable
Complete Army Systema Acquisition Re-( view Councl (ASARC 11) July 1966 No Applcable
Coplt Defense System Aoquisitont

Review Councif (DSARC IQ) July 1I6 Not Applice
Maturation Contract Award Auguat 1966 Not Applcabl
MDT Flight Teats November 1966 Not Applicabe
Complete Army Systemn Acquisition Re-

view Counci ~AC 111) T50 Not Applce
Complete Defene Systems Acquisition

Review Courni (SARC 11i) TBD No Applceble
LRP Contact Award August 1966 No Applicble
PQT Complete -October 1991 NW Appicable

'Mlestone dotn are based on the MLRS TGW ,peciai Working Group prelinary eche*i daes. Tharelore. they are aubject to change pendbn
aection of the Seat Techica Approach (STA).
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UINCLASSIFED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element U 63316A Title: Adverioed Rocket Contol Systemn

DOD Mission Area: *214 - Ground-Sesed AnMM n Budget Activty: #4 - Tactical P epmme
Tactical Mi11ami.o -ae

A. (U) RESOURCES (PROJCT LISTIN) ($ In Thousands)

Total
Protect FY 182 PY 1063 FY 1964 FT 1WI Additienal Estimated
Number TWOl Actual Estimate Estimate Estimate to Compeletien cost

TOTAL FOR PROGRAM ELEMENT - 0- - 0- 31069 44974 72062 173505
D692 Advced Rock~et Control System

-0- -0- 31069 44974 72062 173505

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSI181ON NEEft Program content is SECRET "Limited Dieftubtlon - Special Access Required,"
precluding further description in this summary. Access to information is controlled by the Dept Chief of Staff for Research, Development. and
Acquisition, Department of the Armry.

C. (U) COMPARISON WIrH FY 1968 DESCRIPTIVE SUMMARY: (S In Thousands))

Total
Aditienal Eatnaed

FT 1962 FT 1968 FT 1954 to Comfpleton cost

ROTE
Funds (current requirements) - 0- - 0- 31069 117036 173505
Funds (as shown in FY 1963 submission) - 0- 27869 53992 32228 135267

The eliminkaon of fin in FY 1963 is a result of Congressional direction in the FY 1963 Appropriations Act. The funding changes in FY 1984 and
"Additional to Completion" reflect reetructuring the program for an FY 1964 start

UNCLASSFIED
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UNCLAWSKED

( Program Element #63316A Titde: Advunced Rocket Control System

DOD Mission Area- #214 - Ground-Uafied Antlair and Budget Actlvty #4 - Tactieal Progus,
Taotleafl Missil Deffm

D. (U) OTHER APPROPRIATION FUNDS- ($ In Thousands) Not Applicable. Procurement is Mntated in FY 1967.

E. (U) RELATED ACTIVITIES: This project is related to work In other Army technology program&. Duplication of effort is avoided by strictly control-
ling access to the project and kliting It to specific Department of Defense Individuals involved In managing related technologies.

F. (U) WORK PERFORMED BY: Government in-house lab~oratories and contractors.

CL (U) PROJECTS LESS ThAN $10 MILLION IN PY 1K Not Applkable.

H. (U) PROJECTS OVER $10 MILLION IN PY 148 Details may be provided In accordance with paragraph b above.



UNCLASFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SLIMARY

PormElement- #63001A idle: Nulear Munition and Radses

DOD Mission Area: #241 - OatWeNel Theateir Nudger Budget Activty #4 - TactWa Preram

A. (U) RESOURCES (PROJECT LISTING) (S In Thousands)

Totl
Prelec FY 1062 FY 1063 FY 1064 FY loss Aditional Ealateted
Numbeir TIt Actual Eatkuat EatUrat Estinate to Completin cost

TOTAL FOR PROGRAM ELEMENT 2249 3453 Continuing Not Applicable
QUANTITIES

0135 Nuclear Development Support 726 845 872 915 Contintulng Not Applicable
0153 Nuclear Effects Support Towm (NEST) 959 1114 1094 1402 Coning Not Applicable
0443 Nuclear Projectiles Advanced Develop-

ment -0- -0- Continluing Not Applicable
0463 Radiac Equipment Advanced Develop- )
Prototype hardware is not procured in all Oes projects. For thoee where pro""t~ hardware would be procured, program definition has not

progressed to the point where quantities have been defined.

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED, The Army must maintain a viaible capability to fight on the Integrated nuclear
battiefleld. it is thus absolutely esential for the Armyj to have modem, effective. and sf nuclear weapo systems. The Army must also be able to

effectively defend against the effect of the enemny's nuclear weapons. Effective defense In a nuclear environment requres modern burst and radiation
environment The projects in this program comprise the Army's nuclear stem Advanced Developmenit efts and also fund the mianagemnent and
engineering support structure require to interface with the Department of Energ and other weapon stebm developers
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UNCLAMFED

Program Element #63hOA Title: Nuclear Muniions and Radius

DOD Mission Area- #241 - lehilefle011ld Theater Nuser Budget ActdWy *4 - Tastleel Program

C. (U) COMPARMSN WITH FY 19a3 DESCRIPTIV SUMMARY: (S In Thousands)

Total
Addflonsl w bute

FY 111112 FY 1963 PY 1964 to Cowpls"le coo

RDTE
Funds (current reqirements) 2248 3463 Continuing Not Applicue
Funds (as shown in FY 1963 submision) 3588 3460 Continuing Not Applicable

in FY 1962, the $1319 thousand decrease was due primaily to reprogreng of funds from roet0443 to higher priort reqirementa and deletion
of funds from Project 0148, ADM Fire and Conlrol System as a result of DA absluif wh cshoe toa prc- mroemn of current Atomic
Demolition Muntio (ADM) Systems was not cstefective. The $7 thousand decrease in FY 19613 Is a resul of pro rats application Of general( Congressional reductions to the RDTE.A appropriation. In FY 1964, a $10361 thousand decrease was due primewfly to realignment of funds In Project
0443 to higher priorit requiremnents and deletion of 0148 funds for the reasons cied for the FY 1962 deletion, offset in part by an inceas in
requirements for Proec D483. The remning FY 184 reduction of $241 thousand resulted primilyt from a revision of the anticipated Inflation in the
proposed Army ROTE budget

0. MU OTHER APPROPRIATION PIJUMb (S In Thousands) Not Applicable

I- MU RELATED ACTIVITIE& This program complements and is closely coordinated with Department of Energy (DME advanced developmen
efforts. noe outputs of woloratory development effort in Program Element #62603A (Large Calbe and Nuclear Technology) are ute. Tnl-Service
radilogical detection programs are coordinated and Integrated. Items in ft program element progie to Engineerin Development In related Pro-

* ram Elements #64603A (Nuclear Munitions) and #64706A (Radiological Defense Equipmnt). Nuclear Weapons Effects technology developmen
from Program Element #82120A (Nuclear Weapons EfWFecs/hudie) Is used in thi program element to transee survlvatt and hardening lachnolo-
gy to system developers.

F. (U) WORK PERPORMIED BY. In-house efforts we performe at US Army Armament Reeearch and Developmn Command. Dover, NJ; Harry
Diamond Laoratories, Adelph, MD; US Army Material and Mechanics Research Center, Watertown, MA& and US Army Electronics Research and
Develoipment CommandI. Fort Monmouth. NJ. Pri a oon'acto is Saniat Laboratories, Aklauqqu NM.
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UNCLAUPED

Program Element: #63604A Title: Nuclear Munitios and Radtis j)
DOD Mission Area: #241 - l1efleld Theater Nucea Budget Actlvity #4 - Tacal Pregram

Warfare

G. (U) PROJECTS LESS THAN $10 MILLION IN FY 1914:

1. (U) 10136 - Nuclear Development Support: The Project Manager for Nuclear Munitions has the responsbility to provide the nuclear
engineering interlace for proect maneager of systems having a nuclear capability with the Department of Energy, Army laborstories, and the Depart-
ment of the Army Staff. He must also provide support to development efforts that pertain to generic nuclear programs (as opposed to a specific
weapon system), and must fulfill life-cycle management responsibilities for stockpiled Army weapons. This project supports the Army's in-house nucie-
ar engineerng capability and staff in providing continuing technical advice and assistance in the development of Army nuclear systems.

2. (U) DlS3 - Nuclear Effects Support Team (NEST):. Nuclear Hardening Technoogy must be applied during development of designated
missIon-orltical Army systems. This Woec provides advice, technical eperts, guidance, liited test. and survivability assessments to project manag-
ers and materiel developers. It is the only Army effort of its kid. NEST provides the roes-walk requred if nuclear hardening fixes developed in
exploratory and adivanced development efforts are to be incorported in fiekled equipment NEST supports the development of hardened component
inventory controls necessary to provide follow-on logistics support to hardened systems. In FY 1962 NEST participated in a serei of Test Integration
Working Croup (TIWG) meetings and provided technical advice to various rmiteriel developers. In FY 1963 and FY 1984, NEST will continue to
provide technical advice to materi l developers and begin review of hardness assurance and hardness maintenance procedures for effectiveness in
the field.

3.(U) 043 - R seEqulpment Advanced Development Them is an urgent requirement to develop technology to upgrade Army burst I
and radiation detection equipment which is old and bulky, has limited response capability, and cannot be efficiently employed from ground vehicles or
aircraft. Advanced Developmert of state-of-the-wi radiation detection and mesuring equipment will provide commanders and medical personnel with
radiation histories of units and Individuals. Prototype systems will be developed, tested, evaluated, and feasibility established. In FY 1982, development
of the Ground Electromagnetic Pulse and Optical Nuclear Detection System (GEONDS) was relnitiated. This &yste.m will automatically provide burst-
yeld-location-fallout orobefty informa on for corps and division headquarters. FY 1963 gosl for GEONDS Include: development of notheelwer and
electromagnetic pulse (EMP) location subsystem, system software support, and design of optical and EMP field simulators. In FY 1964 GEONDS
effort wi continue. Advanced Development hardware ftbrication d software and field imulators will be compled. Development testing will beinee I)
N. 9 PROJECTS OVER $10 MILON IN FY 164 Not Appicable.
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UNLASSIFED

FY 1964 RDTE ES~UUU~ DESCRIPTIVE SUMMARY

( Program Element OOm12 Title: Advanced Anti-Tank Weapon System (Fermerly
RATTLER)

DOD Mission Area. #211 - Direct Fire Combat Budget Activity. #4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTINO) (S In Thousands)

Total
Prefect FY 1962 PY 1963 FY 1964 FY 1965 Additional Esti- e
Numbeir TWtl Actual Estimate Esimate Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT -0- .0- -0- .0- -0- -0-
0311 RATTLER -0- -0- -0- -0- -0. -0-

IL (U) BRIEF DESCRIPTION OF PROGRAM ELEMENT: The Infantry must hae" the capability to combat nmerICally superior armored forces.
Today the infantry has the TOW. DRAGON, and LAW, respectively long-, medium-, and short-range weapons system The TOW allows the Infantry to
kill tanks at long range, while the manportable medium- and short-range weapons provide the proliferation of system necessary to deal with the high( intensity of close combat with superior armored forces. The medium manportabe weapon (DRAGON) provides a tanc-iling capability for light forces.
The DRAGON system is deficient in . The RATTLER wes to replace the DRAGON system in the early 1990s. The RATTLER was to be a manportable
weapon designed to correct the DRAGON system deficiencie and defeat armored vehicles and engage other hardpolnt targets; as such, It would
have played a key role in the ight Infantry and Rapid Deployment Force (RDF) contingency mielons.

C. MU EXPILANATION OF CANCELLATION OR DEFERRAL The Army decided to cancel the RATTLER because of affodablt reasons. A
laboratory effort is planned to continue to investigate and develop the most promising of competing technologies In order to reduce technological
risks. Successful completion of the laboratory effort is necessary In order to achieve a lower cost antvirmor weapon program start in the future.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element #4111115ATteLehlC ma Mrosones

DOD Mission Aa: *275 - Retlitory Chew l Wrfre Budget Activity: #4 - Tactical Programs

A. (U) RESOURCES (PROJECT LISTING): ($ In Thousands)

Total
Pro t FY 1962 FY 1963 FY 1964 FY 1965 Additional Estimated
Number Tile Actual Eatimate Estimae Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 10149 - 0- 15527 17399 Continuing Not Applicable
DE76 Lethal Chemical Materiel 10149 - 0- 15527 17399 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISION NEED, The Union of Soviet Socialist Republics has developed and maintains a formi-
dable offensive chemical warfare capability which presents a threat to survival of US and NATO forces. In contast, the US has not produced any new
chemical weapons since 1969. Consequently Its stockpile Is deteriorating and the number of usable munions Is decreasing. US pocy requWos a
chemic weapons development program which will provide a credble deterren/retiatory capabilty. It Is Imperative that our efforts in research and
development continue so as to reduce development ledime for the manufacturing of chemical munitions should they be reqred for weapons
system in the future. This proect provides for the transtion of technology corcepts Into advanod development materiel. Additoinly, the Dartment
of Defense (DOD) has designated the Army Executive Agent for development of ground-launched munitions and all cheica agent requirements f
all Services. There is no other DOD program which satisfies these needs.

C. (U) COMPARISON WITH PT 1063 DESCRIPTIVE SIIMARY: (S In Thousands)

AddItIonal Estimated
Fy 1962 FY 193 FY 1964 to Conm cos

RDTE
Funds (current requirements) 10149 - 0- 15527 Continuing Not Applicable
Funds (as shown in FY 1963 submission) 8157 13733 20377 Continuing Not Applicable

Increase of $1992 thousand in the FY 1982 funding level resulted from the addition of work on a Medium-Alitlude Proximity Fuze for the 8-nch
Intermediate Volatility Agent (IVA) chemical round. The funding decrease of $13733 thousand in FY 1983 is a result of Congressional direction in the
FY 1963 Appropriations Act. Reduction of $4850 thousand in FY 1964 resulted from a two-year delay from FY 1964 to FY 196 in the planned
program star of the IVA chemical warhead for the Joint Tactical Missile System (formerly the Corps Support Waponi System), anid a revision of the

I
ani~tdInflation in the proposed Army ROTE budget.
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UNCLASSIFIED

(Program Element *USIm Tidle: Lethal Chemical Munitions Concepts

DOD Mision Are&- *275 - RstaleborV Chendcal Warfare Budget MAclt #4 - Tactical Proras

D. (U) OTHER 11PRPR IN Ifh (S In Thousands) Not Applicable.

L (U) RELATED ACTIVITIE As directed by Departmt of Defens (DOD) Directdv 5160.5, the Army has executive agent responsityf for the
development of aln lethal chemical agents and ground-launched munitions. Therefore, no comparable work Is done by the other Services on such
lethal chemical munitons development and agent processes. Each of the other Services sponsors engineering develcpment on lethal chemical agent
weapons unique to Its requirements. Information is exchanged and the efforts are coordinated through technical documnentls haison officers, and by
joint technical coordinating groups. Exploratory work leading to Oni Advanced Developmnt effort is conducted under program element (PE) #62622A.
(Chemical Munitions and Chemical Combat Support). hae succemaftily completing Advanced Development are transferred to Enginerng Develop-
ment under PE #64610A (Lethal Chemical Muitions).

F. (U) WORK PERFORMED1111 BY: US Army Chemical Systems Laboratory (CSL), Aberdleen Proving Ground, MO. which is the in-house Army devel-(oper for lethal chemical agent mnitiJons; the Program Maniagement Office, Mtfple Launch Rocket System (MIRS), Redstone Arsenal. AL; the US
Ary Test and Evaluatlion Command (TECOM), Aberdeen Proving Ground, MD; and Dugway Roving Ground, Dugway, UT. Vought Corporation, Dallas,
TX, has a contract to Investigate MIRS chemkcal wafhed interface problems.

CL (U) PROJECTS LESS THAN $10 MILLION IN IFT It"- Not Applicabl.

H. (U) PROJECTS OVER $10 MILLION IN FY 1S4

1. (U) Picleee DE70 - Lethal Cheal" Matede

a. (U) Project Description: The objective of this program is to conduct Advanced Development on binary lethal chemia agent munitions
which have progressed from Exploratory Development and exibt potential for casualty production through aithe the respiratory tract and/or penetra-
don of environmental and protective clothing. Small-scale pilot units wre designed anid installed to obtain process engIneerin data for application to
future production facilities. Chemical agent munitions concepts that emnploy the binary principle are evaluated. The program is essential to the develop-
meom of a credible deterrent/retaliatory chemical warfare (CW) capability required by US national security policy and to counter the formidable CW
1theat posed by the Soviet Union.

b. PU Pogp ram -eepsm t Ni unclPa Efferts:
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UNCLASSIRiED

Program Element #681115A Title: Le"ha Chemi"a Munitlons Concepts
DOD Mission Ares; #275 - Retatory Chemicasl Wwfers Budget Actlvitir #4 - Tactdcol Progrm.

(1) (U) IFY 1962 Aoempllemn Advanced Developmnent (AD) on the Multiple Launch Rockcet System (MIRS) biary warhead con-
tinued. The MLRS binary warhead concept feasibility demonstration phase was continued by the Chemical Systems Laboratory and the Program
Management Office, MLRS. A contract was awarded to the Vaught Corporation for integration, design, developmen and testing of the concept
definition hardware. AD was continued for fth 8-inch Intermediate Volatility Agent (IVA), XM 877, chemical warhead with detaleod design efforts and
developer tests. AD was initiated on the XM770 Meditum-Altitude Proximity (MAP) tuze including formulation of design and trade-ott analysis plus
fabrication of human engineering turn on timners for evauation. The 8-inch IVA program was terminated at the end of the fiscal year to permit
adequate funding of the higher priority MIRS IVA warhead in FY 19113.

(2) (U) IFY 1963 Progrwr Alt AD efforts on the MLRS binary warhead which require FY 1983 funds will be suspended as a result of
Congressional direction in the FY 1983 Appropriations Act.

(3) (U) IFY 1964 Planned Progr nd Walis for Budget Year Request AD wilt continue on the MLRS binary warhead. A warhead
for flight tests will be designed. Agent charascteristics will be etliedthrough laboratory tests, Material compatibility tests will be conducted as will
twelve flight tests. Necessary desig changes will be Incorporated in MLRS.

(4) (U) IsrOpen to Completion: This is a continuing program.

c. (U) Maor I~slN to

CUffk Milestone Dotes
Majo M1ets MleNe Dates Shown In IFY 1963 Submhsslon

Resume AD on fth MLRS Lethal Binary
Wortead 40 FY 19Sf 40 FY 1981
Complet AD on the MI.IS LeOWa Binwy
Warhsed 40 FY 1987 40 FY 1985

The Army hia terminaed development of tie 155mm Sinary IVA projectile and fte 8-Inch Binary IVA projectile. The two-year delay In completion of
AD on the MIRS Letha Binry Warhead (40 FY 106 to 40 FY 1967) was the result of ft Concept Feasibility Demonstration (CFD) phase not being
furvded in FY 1961. a subsequent delay In award of the CIFD contract to the Vought Corporation which caused a comparable delay in completion of)
the Valition Demonstration Phase; and thes Congressional direction In the FY 1963 Appropriations Act
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UNCL.ASSIFIED

FY 1904 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

( Program Element *GU3SA Title: Lanodmlne/Sarrler Systems

D00 Mission Ares: #213 - LaOd ComWa Engine Budget Actitjr #4 - Tactical Progrm

A. (U) RESOURCES (PROJECT LISTINf) (S in Thousands)

Total
P.eee FY 1962 FY 1963 FY 1964 FY 1985 Addkkwena Estimted

Numbeir Twoi Actual Estimat Estimat Estimate to Completion cost

TOTAL FOR PROGRAM ELEMENT 2385 8463 17043 18164 Continuing Not Applicable
D005 Landmine Systems 1342 8207 10979 4363 Continuing Not Applicable
D343 Robotic Obstacle Breaching Assault Tank

(ROBAT) -0- -0- 3492 3886 2230 9610
0606 Countermine an Barrier System 1023 276 2572 9903 Conltinuing Not Applicable

a. (U) BRIEF DLSCRIPTION OF ELEMIENT AND M11SSION0 NEED. The oboectives of this program are to improve Army countermine capabilities( and provide for advanced development of new mine system Countermine equipment prototypes which facilitate maintenance of battlefield mobility
and techniques to reduce the logistc burden normally associated with barrier system are being Investigated. Improved fiWl fortification techniques
are being davlsed and evaluated to Improve battlefield survivability of friendly forces Soviet and Warsaw Pact doctrine advocates the large-scale use
of tandmines in both offensive and defensive operations. In support of this doctrine, t Soviets have developed mechanized devices which rapidly lay
mmneftls having a variety of complex mine fuzes. Mutually supporting countearmine devices and techniques are required to meet this threat. New mine
system are being developed an tested under this program element by prototyping advanced development components, sensors, fuzes, logic net-
works, and power sources into complete mine systems. Mines provide a formidable Obstacle to the massive tank threat posed by the Warsaw Pact
and enhance the performance of drect and Indirect fire weapons.



UNCLASSIFIED

Program Element *63619A Title: Landmine/Barrler Systems

DOD Mission Area: #213 - Land Combat Engineer Budget Activity- #4 - Tactical Programs

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)

Total
Additional Estimated

FY 1982 FY 1963 FY 1964 to Completion Cost

RDTE
Funds (current requirements) 2365 8483 17043 Continuing Not Applicable
Funds (as shown in FY 1983 submission) 6050 4595 19932 Continuing Not Applicable

The reduction of $3685 thousand in the FY 1982 funding level is a result of reprograming to other Army mine programs, mainly PE #64619A/D088,
the Modular Pack Mine System (MOPMS). The funding increase of $3888 thousand in FY 1983 is a result of pro rats application of general Congres-
sional reductions to the RDTEA appropriation and reprograoing of funds to support the High Technology Light Division. The funding decrease of
$2889 thousand in FY 1984 results from the net effect of accelerating the advanced development of the VOLCANO helicopter mine-dispensing
system to support the High Technology L t Division (HTLD) and program restruturM witn the countermmne area Also, funding is provided for the
Robotic Obstacle Breaching Assault Tank (ROBAT), a newly articulated countermirm system requirement

D. (U) OTHER APPROPRIATION FUNDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES- Component work and exploratory development for this program are conducted In Program Elements #62733A
(Mobility Equipment Technology) and #63606A (Landmine Warfare/Barrier Development). Engineering development efforts which result from this
program are accomplished in Program Elements #64612A (Countermine & Barriers) and #64819A (Landnine Warfare). Mine and countermine efforts
are closely coordinated to incorporate counter-countermesures as applicable. Development information on mines is coordinated and exchanged
between the Services by the Tr-Service Joint Technical Coordinating Group for Bombs, Mines, and Ousters. The Department of Defense Armaments
Munitions Requirements and Development Committee monitors the scatterable mine program to avoid Service duplication.

F. (U) WORK PERFORMED BY: The US Army Mobility Equipment Research and Development Command (MERADCOM), Fort Bevoir, VA, is as-
signed countrmine and baffler development responeblity. Armament Systems Directorate, US Army Armament Research and Developmeft Coin- /
mad (ARRADOOM). Dover, NJ, is assigned responsibility for landmne systems

UNCLASIED
1-420

I'. , -



UNCLASSIFIED

Program Element: #61119A Tlde: Landmln./Barrlr Systems

DOD Mission Area- #213 - Lan Combat Eng Budget ActMy #4 - TactiWal Programs

0. (U) PROJECTS L THAN $10 MILLION IN FY 1S64:

1. (U) D343 - Robotic Obstacle Brschng Assault Tank (ROSAT) (NEW START): The system will incorporate a tank chassis with a mine
roller and/or plow for mine detection, a Ine charge for breaching, and a cleared lane marking system (CLAMS). The vehicle will be capable of being
controlled from a remote position. ROBAT will provide the heavy division with its only capability to breach mineflelds in stride and under fire. The
project is a newly articulated requirement with first RDTE funding requested for FY 1984. Initial work will involve prototype design, fabrication of
mounts for the rollers, plow and line charges, and development of a remote control system.

2 (U) 0606 - Counterlnsn and Barrier Systems: This project provides for advanced development and validation of countermine system
concepts, combat shelters, and field fortification techniques. Activities leading to a family of mutually supporting mine detection and neutralization
devices are included. Items under development include a portable mine neutralization system (POMINS), a vehicle magnetic signature duplicator
(VEMASID), and others. During FY 1982 and FY 1963, advanced development continues on POMINS and VEMASID. Specific activities include proto-
type testing for POMINS and evaluation of magnetic coil configuration for application to various vehicles on VEMASID. In FY 1984, advanced develop-
ment effr'its will be initiated on the remote airborne minefiedl detection system (AMIDS), in particular the application of current technology to a

remotely piloted vehicle (RPV) system optimized for minefield detection. Requested funding for this project is significantly less than originally projected

since countermine technology has not matured rapidly enough to move efforts from Program Element 63606A. Project #D608. The FY 1984 funding

request for Program Element 63606A has been increased accordingly.

H. (U) PROJECTS OVER $10 MILLION IN FY 1984:

1. (U) Project 00 - Landmle Systems

a. (U) Project Descr~lleo Provides for advanced development and validation of landmine system concepts and for defining operational,

technical, and logistical concepts for new landmine systems. Current items under consideration include: (1) an off-route antitank mine with effective

standoff warhead; (2) improved conventional mines using technology from developed scatterable mines; and (3) a universal mine-dispensing system

(VOLCANO). VOLCANO will be developed to provide a rapid mine dispensing capabiity for helicopters as well as a variety of ground vehicles.

b. (U) Program Aernpl.w-tm and Future Efforts:

( (1) (U)FY 1112 Acca ipls - to Completed advanced developmrent on the horizontal action off-route antitank mine system
(ORATMS). Work was initiated n VOLCANO.

UNCLASFIED
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UNCLASSIFED

Program Element: #63619A Tidle: Landmlne/Barrler Systemn

DOD Mission Area: #213 - Land Combkat Engineer Budget Activty- #4 - Tastleal Programs
support

(2) (U) FY 1963 Program:. Continue accelerated advanced development on VOLCANO. This will include initial system design and proto-
type fabrication.

(3) (U) IFY 1964 planned Progrqain and Deeals for Budget Year Requeet Continue advanced development on VOLCANO and initiate
advanced development of an improved conventional mine system (ICOMS). The majo increases in VOLCANO cota for FY 1984 are for the second
build of prototype disipensers, airworthiness qualifications for the UH-60 and UH-A1H helicopters, and for user testing. The accelerated schedule in-
cludes sufficient testing to permit possible limited fielding of the helicopter system tor HTLD at the completion of advanced development.

(4) (U) Programn to Completo: This is a continuing program.

c. (U) MaOr MUestenesL

Current MlesteM Dates
Majo Miestones Milestone Dates Shown in FY 1963 Sulsllon

VOLCANO-
Complete Development Test I and Oper-
ational Test I (DT UOT 1) Dec 1964 None
Conduct Validation In-Process Review
(IPRl) Mar 1965 None

UNCLASSIFIE



UNCLASSFIED

FY 1984 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #63627A Title: Combat Support Munltle

DOD Mission Area: *216 - Lad Warfre Support Budget Actvity: #4 - TactUcl Proglam

A. (U) RESOURCES (PROJECT LISTING): (S In Thousands)

Total
Project FY 102 FY 166 FY 1604 FY 16 Additional Estimated
Number Title Actual EsUmate Edmate Estimat, to Completion Cost

TOTAL FOR PROGRAM ELEMENT 2520 2693 6865 29693 Continuing Not Applicable
DE82 Smoke Munitions and Materiel 2520 2693 6865 29693 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: New and significantly improved smoke/obscurant systems are required to pro-
tect US forces from advanced Soviet surveillance and target acquisition eloclro-optical devices which operate across the electromagnetic spectrum
(from visible to the radar region). The currently fielded US Army smoke systems were largely developed before and during World War II and are not
capable of providing the rapid, broadband, lon-duration screening requred for our armored vehicles, critical Installations, assembling forces and
logistical complexes to survive on the modem battlfleld, This program element supports the advanced development of new and improved smoke
munitions and materiel.

C. (U) COMPARISON WITH FY 193 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Addlionel Estimated

FY 1962 FY 1963 FY 1904 to Completion cost

RDTE
Funds (curent requirements) 2520 2693 6665 Continu.1 Not Applicable
Funds (as shown in FY 1963 submission) 3149 2700 13700 Coknting Not Applicable

The FY 1962 decrease of 5629 thousand is a result of the decision to redrect the Large Area Screning System program. This decision changed the
thrust of the program to emphasize infrared (IR) rather than visual soreening terminated the XM49 Large Area Screening System; and, after relormula-
tion of the development plan, initiated developmen of the XM52 Large Area Screening System. The oiginal XM49 program included a secondary
capability of I screening. but also required that the system be manporladis becase of the then-curent employment concept The size aid weight
restrictions Imposed by the manportabis requirement made the XM49 lees than fully effective In disemrinaing the heavier IR-screening . .ateil A

( change in the usr employment concept to veiCcular-mounted systems and inresed concern about itreat IR capatites made It bo t p ossil and
necessary to Increase the capacity of the Large Area Screning Systern. The XM52 is based on the technolo developed for the XM49, but prov

Ii
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UNCLASSIFIED

Program Element: *63627A Tile: Combat Support Munition )
DOD Mission Area- #215 - Land Warfares Support Budget Activity. *4- TaCUMca Programs

the increased capability required to effectively disseminate IR-screening materiel. The funding decrease of $7 thousand in FY 1963 is a result of pro
rate application of general Congressional reductions to the RDTE,A appropriation. The FY 1984 decrease of $6835 thousand is a result of a one-year
delay in starting advanced development of the 155mm IR-defeating projectile, the decision to move up the transition of the XM76 IR-defeating
grenade from this program element to engineerng development, a decision to redirect funds to other higher priority programs, and a revision of the
anticipated inflation in the proposed Army RDTE budget The one-year delay of the 155mm IR-defeatlng projectile was necessary to allow the comple-
tion of additional exploratory development work on the projedtile, largely to address the problems involved in dissieinating IR-screening materiel from
high-velocity projectiles. The earlier transition of the XM76 IR-defeating grenade exploits the excellent performance achieved to date in the program
and addresses the increased concern about threat IR weapon sights and guided munitions.

D. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: This program is supported by Program Elements #62622A (Chemical and Smoke Munitions); #64601A (infantry
Support Weapons); and #64609A (Combat Support System) In order to meet other Service needs and to prevent unnecessary duplication of effort,
liaison personnel from each Service monitor the developing agency's programs. )
F. (U) WORK PERFORMED BY: In-house work is conducted by United States (US) Army Armaments Research and Development Command, Do-
ver, NJ. Contractors are Battelle Corporation, Columbus, OH, and AAI Corporation, Cockeysville, MD.

0. (U) PROJECTS LESS THAN $10 MILLION IN FY 1964: DE82 - Smoke Munitions and Materiel: New and significantly improved smoke/obscur-
ant systems are required to protect US forces from advanced Soviet surveillance and target acquistioni devices which operate across the electromag-
netic spectrum (from visible to the radar region). The currently fielded US Army smoke systems were largely developed before and during World War II
and are not capable of providing the rapid, broadband, lont-duration screening required for our armored vehicles, critical instalations, assembling
forces, and logistical complexes to survive on the moder battlefield. This project supports the advanced development of new and improved smoke
munitions and mteriel. Advanced development (AD) of the XM76 Infrared (IR) Defeating Grenade and large Area Screening System was continued in
FY 1982. The XM76 is designed to be fired from current armored vehicle smoke grenade launchers and will allow the vehide to screen ftelf from IR,
guided antitank weapons. The Large Area Screening System will replace/supplement the current M3-serles smoke generators. It will provide a more
reiable capability to screen critical installations, assembling forces, and logistical mexe and will provide IS as well as visual screenirg. XM76
concept validation was continued and an expended engien design test (EDT) for the XM78 was completed in lieu of a Develpment Test I (DT I).
The Large Area Screening System program was redrected to provide scroning in IR as well as visual portions of the spectrum. The XM49 Lag
Area Screening System development effort was terminated and the AD contract for the XM52 Large Area Screening Systemn was awarded Technolo-
gy developed in the XM49 program will be appled to the XM52 Large Area Screening System. AD will be continued on the XM52 Large Ares )
Screening and completd on the XM78 IR Defeating Grenade in FY 1983. Development of the prototype XM52 will be completed an fabrication of

UNC~ASMSFIED
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UNCLASSIFIED

Progrm Element: #63627A Title: CoMat Support Munilons

000 Mission Aree: #216 - LOd Warfre Suplpt Budget Ac" . #4 - Taftel Pregre

nine generators for Development Test/Operational Test I (DT/OT I) will beon. In FY 1984, AD of the XM52 Large Are Screening System will be
continued. Fabrication of generators for DT/OT I will be completed and DT/OT I will be conducted. AD on the IR Defeating Vehicle Engine Exhaust
Smoke System and IR Defeating Smoke Pot will be initiated in FY 1984. The 'IR-defeating systems are required to replace/supplement currently
fielded visual screening systems which are not fully effective against Soviet IR surveillance and weapon sighting systems. The IR Vehicle Engine
Exhaust System is reqired to complement the XM76 IR grenade by allowing vehicles to establish larger, longer duration IR-deleating smoke screens
for selfprotection and for screening small units and areas. During FY 1984, the AD contract will be awarded, and design and fabrication of prototype
hardware will be initiated. The IR Defeating Smoke Pot is required to complement the XM52 Large Area Screening System and to provide an alternate
means of establshing moderate-sized IR-deeating smoke screens. Smoke pots provide a quick-reacing, inexpensive means of maintaining continuity
of generator-established smoke screens during maintenance and resupply periods and wind shifts. During FY 1984, technology developed in the XM76
grenade program will be used as a starting point in selecting the screening agent and dissemination means, and prototype smoke pots will be
fabricated.

H. (U) PROJECTS OVER $10 MILLION IN FY 1384: Not Applicable.

0
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UNCLASSIFED

FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: *6.621SA Title: Field Artillery Amnunllon Devellpment

DOD Mission Are&- *tt - dlrct Fire Support Budget Acvl. ,4 - Tactical Prol.

A. (U) RESOURCES (PROJECT LUSTMNO ($ In Thousands)
Total

Project FY 1962 FY 1963 FY 164 FY 1965 AddItIonal Estinmtd
Number Tio Actual Eimmnto Estimate Estimate to Completon Cost

TOTAL FOR PROGRAM ELEMENT 22404 23883 16799 4731 Continuing Not Applicable
D007 Field Artillery Ammunition and Fuzes 5021 4899 9029 4731 Continuing Not Applicable
D276 SADARM 17383 184 7770 - 0. Continuing Not Applicable

S. (U) BRIEF OESCRIVTION OF ELEMENT AND MION NEED. This program supports the design and development of more effective propelling
charges, munitions, and ftng for field artillery systems to offset the advantages in range and numbers currently enjoyed by Warsaw Pact artillery and
armor forces. A principal objective is to develop improved approaches to cannon propelling charge and projectile design in the gun propulsion technol-
ogy program that will provide significantly increased range capability and enable US artillery to compete with and survive against Warsaw Pact forces.
Also included is the Advanced Development Program for the Sense and Destroy Amo Artillery Munition (SADARM). The SADARM will provide a fire-
and-forget antiarmor capability in the indirect fire role which significantly increases the lethality of field artillery against an armored threat. The fuze
efforts encompassed by the program are focused on increasing the operational effectiveness of present munitions. Wireless data transmission tech-
niques are being developed to automatically set fuzes, thereby improving response and reducing human error. A major objective is the development of
a new electronic fuze to meet the requirements of advanced weapons systems. Efforts are continuing to reduce annual training costs by developing
low-cost training projectiles for the 60mm and 81mm mortar. The Fire Support Mission Area Analysis has identified insufficient munitions lethality
against point armored targets as the number one deficiency in the field artillery fire support area. The Army Science Board has identified several areas
in which the US has a clear technological lead over potential opponents. These include sensor, semiconductor, and microprocesing technology,
among others. Proper emphasis in and financial support of these leads can result In production of Smart muntons which exploit that technological
advantage and provide a high degree of leverage to overcome Warsaw Pact numerical advantages. The 8-Inch SADARM system is the most ad-
vanced of those smart munitions systems and the first in the category of autonomous self-contained munions-

,)
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UNCLASSIFED

( Program Element: #3628A Title: Fiel Artillery Ammunition Development

DOD Mission Area *212 - Indirect Fir Support Budget Activity: #4- Tactical Programe

C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: ($ In Thousands)
Total

Addilorm aina
FY 1I62 FY 1963 FY 1964 to Completion Cost

RDTE
FUNDS (current requirements) 22404 23883 16799 Continuing Not Applicable
FUNDS (as shown in FY 1983 submission) 24647 23951 32623 Continuing Not Applicable

Reduction of $2243 thousand in the FY 1982 funding level is a result of reprograming to higher priority Army requi0rents. The funding decrease of
$68 thousand in FY 1983 is a result of pro rats application of general Congressional reductions to the RDTE,A appropriation. Reduction of S15824
thousand in the FY 1984 funding level is a result of restructuring the SADARM program and movement of resources to support expanded Engineenng
Development of SADARM in PE #64631, Project #D369.

0. (U) OTHER APPROPRIATION FUNDS: ($ In Thousands) Not Applicable.

E. (U) RELATED ACTIVmES: The development item in thiO program are decm y reed to exploratory research being done in Program Element
#62603A (Large Caliber & Nuclear Technology). Follow-on engineering development is conducted in Program Element #64631 (SADARM). Develop-
ments in this program element are compatible with US Marine Corps requirements and are coordinated to preclude duplication of effort. Pnor to FY
1979, work now done under Project D008, in Program Element #63629A (Field Artilly Cannon System), was conducted in this program element.
Ammunition development conducted in this PE continues to be closely coordinated with all developments in PE M63629A. Fuze development work
was accomplished in Program Element *#3613A (Advanced Fuze Design) prior to FY 1961.

F. (U) WORK PERFORMED BY: US Army Armament Research and Development Command (ARRADCOM), Dover, NJ: Waterviet, NY; and Aber-
deen, MD; Army Mateiel Systems Analysis Actity, Aberdeen, MD; Harry Diamond Laboratories and US Army Electronics Research and Development
Command, Adelphi, MD; US Army Armament Readinem Command. Rock Island, IL; and US Army Test and Evaluation Command. Aberdeen Proving
Ground, MD. Contractors include General Electric Company, Burlington, VT, and Syracuee, NY; Chamberlain Corporation, Waterloo. IA; Aerojet Electro
Systems, Anna CA, Honeywell Aerospace and Defense GrW.p, Hopkins, MN; Motorola Inc. Scottsdale, AZ; Ferulmatic Inc. Patterson, NJ: Longhorn
Army Ammunition Pln Marsl, TX and Armtec, Cochelle, CA.
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UNCLASSIFIED

Program Elemnent #6UMA Title: Fiel Artillery Ammunition Development

000 Mission Areaw #212 - lnmbeo Fire Support Budget AotNty #4 - TaOCWa Programs

0, (U pROJCTs LmS THAN s10 MILLION IN FY 1954:

1. (M 007 - FWel Artlery AemnilOM and Raws The purpose of this project is to support advanced development of field aMrtlry
ammun~bon items to include inexpnsiv indIrse fire training projectiles for howitzers and mortars that wAIl generate signifcant annual training cost
savings, a gun propulsio program to improvq the cannon, projete, and propelling chage interface. advanced tuae technology for artillery munitions,
and an extended range ICProjecthlO. In FY 1962. development of cool-propellant, high-lodng-densty, modular propelling charges was continued.
Additioall, evaluation of a combustbl cartridge case was performed as well as continuation of development of the 200-second time fuze, XM782.
Fy 1963 goasM include continuin development of the XM762 fuzs and the XM864 extended range ICM projectile and initlating development of the
xmeeo, 91mm. i/i0t-runge. Irsinig projectile an a dummy tCMIsubmurillon training projectile. In FY 1964, the XM762 fure Will progress to engi-
neerIng development in Program Element #64631, Project #13175. .4emaining goal include finaliZing modular propelling charge configuration, evalu-
atin advanced designs In hoglcedirng-denelty charges, propellants, and base bleed combustion (to increase range frm 10 to 30 Peroen). completing
development of XMO, SIMM, 1/10t-range training projectile, and de4velpn a refractory, metal-costed liner approach for 155mm systems to
improve gun tbeb wear from 100 to 200 percent D sry0r0

2. (M 027 - SADARMt This proec supports advanced development Of the 8". Sense and DsryArmor (SADARM) projctil, en aUMoo
incus tre-end-forge antismo munition. In FY 1962 the Phase 11 component design effort was completed. and Phase Ill subsystem and System
integration was iI - ated. Orfentation and stabliation dev~ce and wafhea ue-ff-bng fragmenyts wereh inegratedno the submunion dseWl. In FY
1963 the subsysem design and Integration will be completed~ Phase IV systemn design and development will bie Wiltated. Fakwcation of al-up XM636
SADARA4 p roles wIN be Initiated. In FY 1964 all-up round fmrngs wuin be conducted, and the SADARM whl progress to Enginerwn Development In
PE #64631. Project #D069, in second quarter FY 1964.

N. MU PROJECTS OVER $10 MILLION IN FY 1f Not ApplIcabl.
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FY 1964 ROTE CONGRESSIOAL DESCRIPTIVE SUMMARY

(Programn Element *SU T~e: Tank and PlUMWn Vehilcle Amaromlion Developmn

DOD Miesio Area *211 Direcst Rre Combst Budget Acthtty: *4 - Taslest1 Program

A. "U RESOURCE$ (FROACT LWrMN): (S In Thmusnds

Tood
Project FY 1912 FY "Sa PT 16 FT INS ddsa Esadd
Nurnber TWOs Mnd Emomle EasUmals Esihuds to Cowiplslsn cost

TOTAL FOR PROGRAM ELEMENT 1803 9026 5675 15161 Conting Not Apple"
D161 Tanlc Anmmuitwo and Fuzee 750 7444 2919 8913 Continuing Not Applicabl
0164 Long-Rod Penstrator 1063 1564 al6 - 0- .0- 3553
0187 120mm Tank Ammno & Fue -0- -0- 2040 8246 Contlnuing Not Applcabe

IL MU ORIEF DESCRPTION OF ELEMEW N D ISION 11EI The purpose of tis progrm is to devWWo emnlon to counter future direct
fire comnbut enemyv threats by Iniprving termia effectiveness, accuracy, rangeo and rlb. This prograim onists of three projects: #D181 (Tank
Anmmunito and Fume); #0167 (120mm Tank Animuniltion & Fuze Dsvelopmentl; and #0164 (LonC4.Rod Penetralor). Project #0161 provides for( the advanced developmnent of knproved kinetic and chemnical energ tank ammun~tion and aesociated bik nin mu~on to combat future tank
threats. Project #D167 provides for advanced develomn of 120mm tank ermiumon and fRawe Pgroc #Di64 provides for the advanced devel-
opment of a new 25m service round for the Figh*n Vehici System. The need amel for an kiproe ctidoe that all provide a significant
increm in engagement and stadof range capiniflee against enmy lght amor threa system The development of t iound wi enabe the
Fighting Vehicle Systemn to engage threat systemns at longer ranges and sW1 achieve a greater plate penetration, and therefore, a hihe kil capablfty.

C. MU COMPARSN WeiT PT IM DESCRIPTIE SMART:Y. (S In Thousands)
TOWd

py i P~1563 ry wa Addlonl E*thuatd

ROTE
Funds (current rermnt) 1903 602 5675 Continin Not Appllod"
Funds (as ehown In FY 1963 ssunimelon) -0- 606 12660 COntAuin Co"Vntini

D~ferences in fundngreflect the fact that internal Armrpogrann wee requhsd for the 105mnm XM797 tbonb* round to reente advanced develop-
ment in FY 196 ($750 lhouaanW Also, $1.05 n~on -~IsfIe w #05mm long-rod V - I tor sm an advanced engineerin development efot
The FY 1963 decrease of $25 thousand is a result of pro rat apploslon of genr Cn-wDo lng redutions to tihe RDTEA oppro tmi; The FY
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Program Element #63633A Tide: Tank arW FW- th~ Vehicle Arumlisn n velps

DOD Mission Area: #211 - Dbeet FIre CeM"a Budget Activt 04 - Teeftsel Pegimse

1984 change reflects reprogranrg during the budget-bulding process of $3.7 million to support total Ar my higher priority program Also. 33.1 nmo
was an Army-initiated change to complete full-scale engineering development: of the 120mm XMM3 HEAT round in Program Element #64630, Project
#D0064. Project #0164 was originally an ROTE Product Improvement Program (PIin Program Element #64601 (Infantry Support Wespons). This
product-improved 25mm round was establishted as an efor in Program Element #63033. Subsequent evaluation determined that t was a three-
year project. The development project was awarded In September 1962. Reprogramed tuning was from Program Elemnents 063320 (Corps Support
Weapons System) and #64601 (25mm Ammo PIPS).

0. (U OTHER APPROPRIATION FUINDS: (S In Thousands) Not Applicable.

E. (U) RELATED ACTIVITIES: Engineering developiment: of this program continue In Prorm Elements #64632 (106mm Tank Ammunition) Pro-
ject #D161. #64830 (120mm Tank Gun Ammo Development) Project: #0187, arnd to #64601 (Infantry Support Munitions) Project #0164.

F. (U) WORK PERFORMED BY: In-house agencies Include the US Army Armament Research and Development Command (ARRADCOM), Dover.
NJ; US Army Tea: and Evaluation Command, Aberdeen, MD; and Vume Proving Ground, Vuem AZ. Contactors Include: ChamberlaIn Mfg. Corp. )
Waterloo. 1A Flrrchbouch Products. Inc, Red Lion, PA; Nuclea Metals. Inc, Concord. MA; Dayon Corp, Orlando. FL;~ Buiova System & Instruments
Div, Valley Stream, NY; and Physics International, San Francisco, CA. The project Is managed! by Project Manager, Tankl Main Armament Systems.
Dover, NJ, lo Inurje no duplicatin of efforts.

C. (U) PROJECTS LESS THAN $10 MILLION IN IFY 1964

1. (U) 0161 - Tank Anewnltlen And Fasm The purpose of this project is to develop 105mm High -Flolv Antitank (HEAT) Multpurpose
(MP) roundst employing the latest technology In shaped tiers and fuzing and to develop a range-limited training round for kinetic energy ammunition.
FY 1962 accomplishmnt for the 105mm XMS15 HEAT-MP round include testIng aeroballistlc designs Impact switch designs, warhead and liner
designs. An advanced aniginestr development system contract was awarded in September 1962. FY 1963 plans include continued validation
through the systems contractor and procuremnent of long-leAdtme components for OT I hardware. FY 1964 plans include comrpletion of DT I and
iitiation of Full-Scale Engineering Developmrrenti Type classficaextion Is schdudt for fourth quarter FY 1985. The 105mm XM797 training round
development is being held in abeyance pending validation of Required Operational Caspabilty.

2. (U) 0164 - Lang-Rted numeft This proae will produce a in-el&Ablkd 26mm long-rod penetrator that will greatly Improve the range
capability and witl enable the fightng vehils to achieve greete armor plate penetraion. In FY 1962, Advanced Development of two long-rod )
penetrator designs was Initiated. A series of penestratIon, ballistic, and fire control tefts were conducted. In FY 1963 a producibility engineering and
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( Programn Elemen #m3UA Tile Tank OWd NOighg Vehice Anommetllon Developmet

DOD Mission Aram #211 -b Mie Fire Combat Budget ActM*y #4 - Taslse Preownm

planning (PEP) phase will be Initiated and prototype hardware biL. In FY 1964 prototype hardware wil be avied ed Vfe lang-rod penefrator will
move to PE #64001 (Infantry Support Weapons).

3. (U) Ole? - lbM TN* Anammllon And PsmThis project will develop en Improved HEAT-MP 120mnm tank round for use in t
MIE1 tank The round WN be based on the 106mmn XUSI5 tecfiofcg and wO Prvd the Increased frepowe of fte 120mm tank cannon. The
120mm XM659 el be a separately identified efor in FY 1964. This work wspreviously accomplishe in projet D1S1. The application of technology
developed on the XM6 (106mm HEAT) will be assessed. Inert balbic test wil be perormd, and the baseline cost eswtiat will be updated.

H. (UP) PROJCTS OVIN $10 MILLION IN IY 1U4t Not Applicable.
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FY 1964 ROTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Prograrn Element: *mSK Title: Mobli. Protected Gun P ognmm

DOD Mission Are: *211 - ON"e Firs Combat Budget AcWiy. *4 - Teatied Program

A. (U) RESOURCE (PROJECT LISflG): (S In Thousands)

Tota
Pe FY 19e2 rY IMi Fv 19m rv 1UM Adifiend Estlimated
law beI Twos Actual E--nat EsIt Estate to Completion coat

TOTAL FOR PROGRAM ELEMENT 7955 10326 12561 47921 501800 58663
D166 Mobile Protected Gun System (MPGS) 4000 2427 9357 47921 50 1800 565505
D170 Light Armored Vehicle (LAV.25) 3955 7M9 3204 - 0- .0- 15058

111 (U) BRME DESCRIPTON OP ELIEMENT AND 11ISSION111 NEED. This program element objetIve is to proide both the US Army and the US
Marine Corps with a lightweight antlarmoraautapbe combat weapon system that can be deployed by both strategic and tactical airlift awraftI
This program responds to the Services' limited ability to aerially deploy heavy main battle tanks quickly and in sufficient numbers. It consists Of two
projects - MPGS (0166) and LAV-25 (0170). MPGS: The MPGS vehicle will provide Wih divisons and other aelecte units with the capaity to)
defest threat tanks, lightly armored vehicles, and wheele vehiclee Tho new systemn will take full advantage of new technology developments as well
as those gained from the joint Defense Advanced Research Projects Agency (DARPA)/Ary/Martne Corps Armored Combat Vehicle Technology
program and the Infantry Fighting Vehicle and Ml (Abram) Tank programs, The program seeks to conserve dollars. minimize research and develop-
mont man-hous, and provide both Services an efflclentk oat effective combat fighting vehicle. LAV-25: The LAV 25 Program is a joint Army and
Maotn Corps efoW to procur an esetally off theshelf lightweight arlilawm, ^Rsmlt-oapeble weapons system. This program will fUlfl the near
term mission needs of the Army until the Army decides to product-Improvet LAV-25 or fil a system that provides tank-kIling capabilt for light forces;
in the far term The LAV-25 system will be an eight-wheeled armoredvhil armed with thes 25mm BUSHMASTER Chain Gun.

C. (U) COMPARISN WflH FY INS DESCRIPTIVE SUMMy. (S In Thousands)

Total
Addilori Estimated

FY ION2 PYf IMa P 1964 to Completion Coat

ROTE
Funds (cumren reqirements) 7955 10M2 12561 549721 56066
Funids (a shown in FY 1963 .hmrlsson) 7M6 37354 48166 43404 527514
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( Program eent #41111111 TRtl. Mobile ISrotct Gun Preops

DOD Mission Arm- #211 - Diret Pins Combat Budge AotvW. #4 - Tolaild IN grase

The ieranoe in fundig in FY 196N and FY 1884 is due prhlwy to a reduction bond on higher priorit Ar re*emenw. The ifference in the
toil es- mated @cs is based on a revse program estimate rsligfrom the Joint Statemnent of Operational Requirements and inflalion rebultlnt
from a twoyer pro deterrel.

M. RU OTHER APPIROPRIATION 11.11ftN ($ In Thousands)
Tota

rY 1982 FY 1si3 FY 1984 FY ISMs Addiional Estimte
Aeledl subt Eagme Eimate to Complation Cost

wapsi. Tracke Com-
bo at hiss. Army Po-

MPGS (0166:
Funds -0- -0- -0- -0- 2484300 2484300C; uane -0- -0- .0- -0- 733 733

LAV-25 017%O:
Funds .0- 25000 132422 205472 181038 543941
Quune -0- 36 176 257 211 So0

E. MU RELATED ACTIVTIES: This program element reflects the merger of the Army's Mobile Protected Gun - Far Term and the Marine Corps'
Mobile Protecte Weapons System Into a single, joint program called Mobile Protecte Gun System, as well as the Army's Mobile Protected Gun -
New-Term program, which has been joined with the Marine Corps' Ught Armored Vehicle (L.AV) program and called LAV-25. Speciok programs related
to the technical are of this program eleent MPE as: DOSSOA. Prolso #0118 (Armored Combat Vehicle Technolog). PIoec #0188 (High
Survvabilt Teat Vehicle); PE #6=61A (Tank and Automotive Technoog); PE #626084 (ank Gun Development and Tank Ammunition); PE
#6=61A (Combat Vehicle Propulsion Systems); and PE #6=61A (Combat Vehicle Turre and Chassis). Cloee relationship is maintained with other
Services and Gevemmenlel agies. r~ Research and development Informnat concerningi combat, tactical, and special-purpose vehicles is also being
exchanged via dat exhange agreemnts with ~k ocut*les

F. MU 0ORN PIRPOMED NY. MPGS P1110) - Pimary kisho efft are beingl poulo.me by the US Army Tank-Automnotive Commend.
Waren,. i.Othr i-houeeffts we bingperfomed by the US Army*s Armament Research and Development Command. Dover. NJ; Naval Surfae
Weapons Center, Dshigren VA. Human Englnin Laboratory, Aberdeen Proving Ground. MD; Marine Cop Developmient and Educatin Command.
Quanico, VA. BellIslecs Reseawch Laboratory. Aberdeen Proving Ground, MD; and Test sind Evsalloin Comamnd Vurm AZ. Conract related to this



UNCLASSIFIED

Program Elemnent: #63635A Title: Mobile Protected Gun Program

DOD Mission Area: #211 - Direct Fire Combat Budget Actit. 4 - Taotical Programe

effort wore competitively awarded during FY 1982 for Concept Design Studies. LAV-25 (D170): In--house efforts are being performed by the above
agencies with the addition of the Operational Test and Evaluation Agencies of the Army and Marine Corps. On 27 September 1982, a 5-yeor multiyear
contract for the procurement of 969 LAV-25s was awarded to Canadian Commercial Corporation (General Motors of Canada). They were also
awarded a $21.6 million research and development contract to develop several mission role vehicles for the Army and Marine Corps.

0. (U) PROJECTS LESS THAN 510 MILLION IN FY 1964:

1. (U) D166 - Mobile Protected Gun System The purpose of the Mobile Protected Gun System program is to provide the light forces of

both Services with a lightweight, strategically deployable, protected, assault-capable antiarmor system. The functional objectives of the developmental
system are strategic deployablity, tactical mobility, lethality, survivability, and susanabity Strategic deployabilty will be achieved by pwioritng design
considerations that make the system compatible for deployment in the Air Force CSA and C141B aircraft. Tactical deployability requires Air Force
C130 transportability without modification as an essential element of tactical mobility. Mobility and agility on the battelfield will be achieved through
design balance of vehicle geometry, mobility subsystems, horsepower-to-weight ratios, and other technology gained from the Armored Combat Vehicle
Technology program as well as the Infantry Fighting Vehicle and M1 (Abrams) Tank programs. In FY 1982, concept design studies were received from )
both Army and Marine Corps requirements. Results from the Armored Combat Vehicle Technology Program, Field Analysis Concept Tests, and
Advanced Antiarmor Vehicle Evaluation (ARMVAL) were compiled and evaluated. A trade-off analysis was conducted to harmonize Army and Marine
Corps requ rments into a single vehicle design. A draft Joint Statement of Operational Requirements was prepared and is being staffed. A joint
Program Managers Office was established. Development of a 75mm cannon and ammunition was initiated. In FY 1983 a joint general officer review
was conducted, resulting In the deferral of the Demonsrtion/ Validation phase until FY 1965. Development efforts on the 75mm cannon and ammu-
nitn program are continuing. Further refinement of desg concepts with repect to new technology will take place. The FY 1984 planned program
includes demoneration of selected component capability, selection and preliminary demonstration of lightweight material application and system/forco 1
structure analysis with rmpect to the selection of the most cost effective altemrnatives. An April 1965 Defense System Acquisition Review Council is
planned.

2. (U) D170 - Lght Amered Velicle: The purpose of the LAV-25 program is to provide the Army and Marine Corps an interim solution until

the Mobile Protected Gun Systern is developed and fielded. In FY 1982 the Army and Marine Corps conducted development and operational tests on

four compoting prototype vehicles. On 27 September 1962, the General Motors of Canada vehicle was selected as the winner. In addition to a five-
year mullyear procurement contract GM o Canada was awarded a $21.6 million research and development contract to develop several mission role
vot°cles on the mne ehass for Vts An" and the Marine Corps. The Army portion of the research and development contract is $5.0 million for an
LAV-25 and a recovery vehile in FY 193 an LAV-26 and recovery vehicle prototype will be procured and tested. The contractor will provide the
Initial W n of the g I' m - Suppowpgsh as mn a t supr package, I t and the L S
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Program Elemet *63636A ride: Mobile Proteed Gam Prograci

DOD Mission Area; #211 - Direct Fine Comabat Budget Activity- #4 - Tatical Progrmse

Anaylsis. The Army and Marine Corps will jointly fund the procurement of training devices required prior to fielding. The Fy 1964 program will
complete all testing for the recovery vehicle and complete fte Integrated Logistics Support package.

H. (U) PROJECTS OVER $110 ILLION I P 1984: Not Applicable.
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FY 1964 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element si*3O7A Title: Electric Power Sources

DOD Mission Area: #215 - Land Warfare Support Budget Actty. 4 - Tactical Programs

A. (U) RESOURCES (PROJECT USTING) (S In Thousands)

Total
Project FY 1962 FY 1983 FY 1984 FY 1965 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Cost

TOTAL FOR PROGRAM ELEMENT 3684 2990 10586 9646 Continuing Not Applicable
DG10 Advanced Tactical Power Sources 984 1890 2000 1925 Continuing Not Applicable
DG11 Advanced Electrical Energy Sources 2700 1100 8586 7721 Continuing Not Applicable

B. (U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED. New and developing sophisticated command and control, intelligence, fire con-
trol communications, and weapons systems depend heavily on the availability of electric power sources tailored to their requirements. Existing mobile
generators are excessively noisy and emit heat signatures that significantly increase the vulnerability of supported battlefield systems to detection by
enemy surveillance. In addition, current-generation generators are not designed with the reliability necessary for extended operation required to pro- )
vide continuous power for critical battle systems. The uncertain world petroleum supply situation and the high cost of petroleum-detived fuels also
drive the developmeft of newer electric power concepts that are capable of higher fet eftilency and of using aternate fuels. Current engine-driven
generators, perticul ly in the 0.5-10kW sizes do not meot the Army's forward battlefield area electric power needs. This program provides the neces-
sary technologie required for improved mobile electric power systems with emphasis on reduced noise and heat signatures, greater mobility, higher
efficiency, improved reliability and multifuel and/or nonfosll fuel capabilities. This program also funds the development of higher energy density,
longer life batteries, and improved low-power sources to satisfy the unique tactical and logistical requirements of portable battefleld electronics
Systems. £
C. (U) COMPARISON WITH FY 1963 DESCRIPTIVE SUMMARY: (S In Thousands)

Total
Adutienal Eateated

FY 19112 FY 1963 FY 1904 to Conption Cost

RDTE
Funds (current ements) 3684 2990 1066 Continuing Not Applicable
Funds (as shown In FY 1963 submisslon) 5072 2996 5197 Continuing Not Applicable

UNCLASSIED
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( Program Element *637M Tft Electric Power Souiroe

DOD Mission Area- *215 - Landl War~e 9Uppst Budget AclviI #4 - Taeas Pre0ww0

In FY 1962 the $1386 thousand decrease in fundig was the result o reprogramng to then hihe piort Army progrom The descreas of IS
fthusand In the FY 1963 tuning lWMe Is a result Of Pro rMU 9 Fp10catMon of genera Congresion reductions to the RDTE.A aPrcP.11stion. Th. $838
thousand Inceas in FY 1964 fundin Is t result of prograq reaignment to enre the uuipeious anrreggo of fth mkrow deficiency in ticl
electric power by acceleting the ongoing develoment work end expaning the number of teclinolo!" being considered

D. (1)) OTNER Al OPRIATION PUWO ($ In Thousndsf) Not Applicabl.

E. (1.) RELATED ACTVTEII In order to Freclude a duplication of eflort the Army whisk onining coordination with the other Services, the
Department of Energy, the National Aeronautics and Space Administration, the Department of Healt and Human Services, and the Department of
Transportation through the Interagency Advanced Powr Group and the Departmient of Dofenise Proo Manager for Mlobile Electric Pow. The
Power Sources Conference sponsare by the US Ary Electronics Research and Development Command provides a forumn for exchange of informa
tion between Government, academric, and industrial researchers. Adaondly. the, Joint Depute for Laboratories (Pane for Baftees; mid Fuel Cells)

asues coordination between the Services on programs concerning battery anid fuel call system. Advanced Development Nemns in this program
elemnent progress to Engineering Development In Program Element: #647i4A (Tacticl Electric Power Sources). Related basic reserch I conducted
in Program Element #61 102A (Delense Research Sciences), Projec #AH47 (Eectronic Device Research). and Prooec #AH51>ib Sw"prt
Exploratory Development is conducted in Program Element #62733A (Mobility Equipment Technolgy.

J F. (U) WORK PERFORMED BY- In-house work Is performed by the US Army Moblity Equipment Research and Developmew .. wwad. Fort
Belvoir. VA. and the US Army Electronics Research and Development Comnwsd. Fort M~oswtut WJ. The three development contracts in efec we
with the following flrms Energy Research Danbur, CT: Mu, Lathaic NY. Stirling Power Systems, Ann Arbor, Mi.

0. (U) PROJECTS LESS MhAN $10 MLION IN IFT 1964

1. (U) 0010 - Advaneed Tetel Power Seureem This Project includes the deveflorg, of new high-energy-dnsty lngoperating lfel
long-torage life batteries needed to saty the uniqu tact"a and logistical requirsmenta of poridltattlefield electronic systerm. it also Includes
the development of low power sources for various tactical electronic systemns. In FY IM62 development ofhg-erydnsy.w.d .

lMthum batteries continued with the evaluation of the prototype cells in the high-stress environmenft of ~r~lr-dellvered sensors and jammners. In FY
1963, high-energy-density, high-power lithium cells are being configured Into batteries; for laer target designator appications and wi undergo engi-( ~ neering evaluation. In FY 1964, testing of the Monsai batteries for lose designation and night vision equipment Is expected to be completed. and user
evaluation of thme batteries will be accomnplished. In addition, development will be Intite on a low-por DC-to-AC invertor for use in various
tactial commend and control systems.

1-437



UNCLASSIFIED

Program Elermt *63702A Title: ElcrcPower Sources :
DOD Mission Area: #215 - Land Warlwe 9hqper Budget Activty. #4 - Tasteel Pregrane

2. (U) 0011 - Advanced Electrical Energ Sources: This project Includes tie advanced developmnent of Wmprved mbl tactical electric
power generators, components, power condtonrs, and conlrols. Power coWnditor coner a wide variety of input voltage and frequencies to the
desired tywe of power needed. They a&low the uee of power ftm foreign (50 Hertz) equiment for our tactical sysemis, and provide essential lleztolly
for providing electric power In divese tacica situations. This project is needed to develop Mlint reliable technologies with significantly reduced
infrared (IR) signatures to replace the low-relability, noisy, easily detectabile generation of generatlr ftht ame currently in use and to provide power
supply alternatives demanded by mfodern battlefield electronic systeim In IFY 1962, fabrication anid testing of a prototype (breaboard) mode Of the
3KW Methasnol Fuel Cell (MFC) was completed. Developmnent was initiated on the 3kW Free Piston Stirling Engine Powered Silent Generator Set
(FPSE). Developing both thie MFC and the FPSE techtnologies a essential for ensuring the successful full-ele developmnent in the minmu time of
3kW-lOcW silent. lightwieighrt electric energy plants that have nimum IR daeictabily, and tt can use alternate fuels. Alternate technologis also
provide the basi for better tallorin of electric power supply options to the operational requirements of various battlefield electronic systemns. In FYr
1983, developeeant of the 3KW MFC and the 3kW FPSE continue, and the WNa design of the 10/15kW power conditioner will be accomrrpiahed and
hardware development Iitiatled Design of the 3kW and 3Oliw power conditloners will be Iniited. The significant Increase in funiding requirements for
FY 1984 as comrpared to FY 1963 is necessary to significantly acceatef the ongoing dent power unit advanced developmrent to mee the urgent
field need for sient, low IA signture electric powr supplies In te 31(W to 10kW power range. As a result, the 3kW Methanol Fuel Cell is schieduled
to comnplet DT I and Operational Test (OT 1) and comnplete advaenced developmnent i FY 1964. Prepreotype design of t 5kW MPG will be
accmped and prototypes; developed for folilow-on testing. Advanced devielopment of the prpoo Ae3W FPSE units will be comrpleted and
undergo technical evaluation. Fabrication of advanced development 3KW FPSE prolotypes will commvence i FY 1984 for follow-on testing. In addition.
proto"e of the 10/15kW power conditioner will be compl~e and undergo tnia evalon.

Kt MU P30.1CT OVER $10 ELUJON IN F 1984: Not Applice

UNCLASSFED
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IFY 1954 RDTE CONGRESSIOAL DESCRIPTIVE SUMMARY

( Progrm Element #376A Tidle: PI VscaSecurit

D0D Mission Araw #215 - LOWd Warfar SUPert Budget Actviy. *4-. TaelealPreWmn

A. MU RESOINCE (PROJECT US11NS)ft ($ In Thousand)

Total
P.ees IY 136 IFY 1963 IFT 156 Plos6 Additiesi Es~wafsd
Number TIUS Actual Esthuate, Esiae Etut to Cemplalen coat

TOTAL FOR PROGRAM ELEMENT 3043 5437 4740 6766 Con~tg Not Applcabe
01(82 Physicall Security 3043 543 4740 6769 Continufng Not Applcable

IL (W) Rf~IEP DESCRIPTION OF ELEMEN1111T AND MIO NEED: The ob~ctiv of this program elemnt Is to conduct advanced development of
physical security equipment used to provide protection for critical areaw senisitive Insteiistons. moble resouroes the rear ame of deployedi focms. and
tenrs m transit against the threat from a dedicated terrorist force The need Is to use physical security equoiment to enhance all DOD security to fth

( ) madmrumn extent possible and decrasme nmiqower Wpwd) reqikements to a *mlsm.

C. MU COMPARISO WITH "T M13 0ESCRPTIV SUMRY:. (S In Thousands

Total
AMdNera E611m100ed

FT 196N P 1963 PFY 164 to Cemplae110n cost

£ ROTE
Funds (oxm requirements) 3043 5437 4740 Conni Not Applicable
Funds (as shown In FY 1963 ssumiseon) 3613 5462 669 Continuing Not Applkcabl

In FY 1962, 677 thousand was wUtiawn for a hiowe prioriy progect. The fundin de Is of 615 thundl In PFY 1963 Is a remult of pro rats
application of genrall Congresional reductions to the RDTE.A appropriation. The reduction In IFY 1064 tumg is a reeult of realloationa to higher

(D6 MU OniSI All 1O1IMATION l3 (S In lilcusandie Not Appilosie.
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Program Element #637M Title: Physical Secuity

DOD Mission Are #215 - Lad Warfare Support Budget Acit. #4- TleU Prteame

. (U) RELATED ACIVITIE The epotory development for physical security eq6**n is conducted under PE 6273A, Pjec AH20 (MO-
billty Equipmtent Technology), and Deiese Nuclear Agency Task~ B99QAXRF/Technology Developmen The improved processing technie effort
and the fber optic data Wk, which entered advanced development In FY 1960, wre outgrowths of these projects. This program supports the engineer-
ing developmnt Program Element #84718A (Physcal Security) in which the major Item is the Interim Facility Intrusion Detection System (FIDS).
Related are the Army's Remotely Monitored Battlefield Sensor System (REMBASS) tactical sensor program, the Weapons Access Delay System
(WADS), and the Air Force's Base and Installation Security System (BISS) exterior physical security program. Close coordination with REMBASS,
WADS, BISS, and the Navy is being accomplished to assure utilization of related technologies and developments and to prevent duplication of effort.
Coordination is accomplished by joint worldng groups and attendance at other Service and department meetings. The DOD Physical Security Equip-
ment Action Grou monitors and coordinates the developmntr and acquisition of physical security equipmnent by alt Services. The Department of the
Army's snl point of contact Is the Product Manager for Physical Security Equipment (PMPSE), who .m r and coordinates th development
acqluleltion, Int~gea logistic support, and installation of physical security system

F. (U) WORK PERFORIED BY: The United State (US) Army Mobft Eqipent Research and Development Command (MERADCOM. Fort
Belvoir, VA, is assigned responollty, for Physical Security Research, Developmen Tet and Evaluation (RDTE). Another Government agency cunrent-
ly Involved Is the US Army Tot and Evaluation Command, Aberdeen Proving Ground, MD. Major contract am E-Systems, Melper Div., Arlington,
VA; Southwest Reeearch, San Antonio, TX; Tetra Tech, Incoporated, Pasadena, CA. ENSCO Incorporated, Springfield. VA. and Scope Inc, ReO
VA.

0. (U) PROECTS LM TH 10 ILM.UONM FY 114: DK02 - Physi SecuralO .Developments wil be dected towards satisfying the Ary,
Air Force, and Navy materiel need for an Intaior security system (Facility Intrusion Detection System (FIDS)) and their requirement for a Physical
Security Lighting and Barrier System, Rew Are Phic Security (RAPS) Systemis Weapon Area Denial System, Transit Security, and Locks Safes,
and Conalners. Development wil iclude the foliowing (1) senr, dinclxing penetration, moto Item removal, and contrabnd, (2) electronc and
Ither optic dat ks, dat bk security supervisor component and centralized data processing cOmponenft (3) arm display. imitoring and
readout oompOnWt (4) 1 lgi ndor psychoogiw c deterrent dvcm (5) device to proNc ao in dpoI or In ransit by iruck or shi; (6)

evices to provide p a security for the rew area of deployed fores; (7) standardized security equipent and bcdng hadwa (8) extakilg
and barrier sysm and (9) weapons aem denial Interfs necessary to nsgrelsO aeolar senore developed by the Air Force and potential shi-
board security equipment comina adopd by the Navy wil also be developed In consorwnce with the dirn frm the Under Secretary of
Defense (Peseach and Englnsarig (memo of 26 July 1970). In additm ther wil be a continuing evaluatio of commercial physical secity
equipment as wel as those Items that might be developed by other Government agences. Ouring FY 1962, advanced development (AD) wae InII-ted
or continued on Advanced FI sensors, ommunicatlon n detren, and data acquisition and analysis equipment The Advanced FIDS Covert
Dures Semor and Tagged Malarial Detcor progressmd to fulioale developm t (FSO). Oring FY 1962 Pr Elsmc Aletn Systems we
asembled, and a sit survey to elect European test sites was complet Plans for FY 1963 include the following FIDS acons: Continued AD of
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( Program, Element *63?OS 111 Phiate 10eMadly
DOD Mission Ares: *215 -LOnd Warfare SmwPPmt Budget AdtiVlt #4 - Teacte Prepaw

improved Advanced FIDS sensors and dat Nnk conducing advanced development teein (AD"T of an 1nterna1 Fiber Optic Dat Unit, a Deterrent
System and an External Radio Frequency Dat Unk, and transition of the RF Motion Sensor Nit FSO. The p.6W solooyeBroV Alsr*n Systems will
underg operational teeing In Europe in FY 1963. A new AD efor will be' INtiae to develop Rear Area Physical Security (RS) for the Ground-
Lunvchied Cruise Misil Systm (GLCMS) and to provide security and protection in the rar ame where mc.l /lanspcrtable combaet 900phleqi
ment and functions are located AD will be Iillated on the command and contio subsystemn for a weapons ame denial systm a high-piormi enih
view of increasing dedicated terrorist activity I Europe, to enhance security of nuclemar epon win NATO. AD wiNl be completed during FY 1964, and
the denial system will ene FS I FY IN6& Duing PY 1964, AD wiNl continu on Advanced P105 components. ADVT will be 1nu'1at1 for the
Advanced FlOG External Fiber Optic Oat Link and for the Internal and External Fiber Optic Surveillance Lik. The RF Data Ui*, Wntrna Fiber Optic
Lnk, and Deterrent System wiNl ene FSD. A specdal-pupose iprooces; review will be conducted for th Electronic Alertin Syte in FY 1964. AD
wiNl continue during FY 1964 on semipermanent aid transportable/moble Rear Area Phyica Security Equipment to meet Air Force requirements.

Ht. ()PROJECTS OVER $10 IMLLIOt IN IFY 19K4: Not Aplicabl.



The proponenena of this amplet Is the Office of the Deputy Chief of Staff for Research.
Deveopmnt 2"Amy= eer weinvited to send comment and suggested improvements

to HODA (AMA-PP-, W mhngton, DC 2010.

01O"e of teSe""ar of fte Amr.

F. C. tmEE
ew U~ Stbts Amny

Cw~ of Stff

RON"R U. JOYCE
Aib' Generu U~~e States Arm*

The Adjutant General

DtSTRhSUTIOW. SpecWu Ortttbon.

Pool!, 0''1



DAT


